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PREFACE. 



TuK following troatise presents chiefly the results of tlio 
Author^s experience and observation in Coast-defence during 
the four years of the late war in North America. His pur- 
{Rje^ has 1xH3n to develop and establish theory from fact. He 
Ir.&s endeavoured throughout to support his assertions by ex- 
tracts from the official reports of officers of tlie United States' 
XavVy his late adversaries. Especial attention is called to 
thcf^e extracts, which embody much that is valuable in Coast- 
defence of tlie present day. 

The work is mainly intended to set forth the principles of 
Coast-defence as they had developed themselves at the close 
of the American war, and for the maturing of wliich we must 
look to future investigations and exjx^riments by engineers 
and naval officers. 

Obstructions and Torpedoes m:iy 1x3 reganled as a compara- 
tively new field. The systems herein descril^ed are not ofTereil 
as i^erfect, but only as having lieen tried with more or less 
HUcoe»s &nd as suggesting principles of construction. 

The last Cliapter gives only a few hints in respect to the 
lighting-up of Channels and Water-approaches, without pre- 
tending to any completeness in tliis very extensive subject. 

The Author takes pleasure in exprcHsing his thanks to 
thfwe gentlemen who have so kindly :M<iste4l him in cfillei*ting 
and arranging the material for the treatise, — to Mr. (\ H. Toy, 
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INTRODUCTION. 



For the part tliirty years, especially since tlie annexation of 
Texan to the United Stsites of North America, tlie two Hections 
(»f the repiiMic, tlie North and the South, had stood in a ]K)Hi- 
ticm of antagoniHrn, resulting partly from difference of social 
institutions, and partly from difference of economic interests. 
Tills antagonism, develo|XHl by the contact of the representa- 
tives of op]K)se<l industrial and social systems in the national 
h'gtslature, embittered by the efforts of each side to secure 
the mastery over the other, fed by acts of Congress and by 
|ir»pular cxprcflsion of opinion, finally ap])eared in the definite 
fonn of political parties, which assumed, more and more, 
He«*tional characters. That of the South rupresentcil the c*on- 
servativo, agricultural — that of the North the radical, manu- 
facturing — element. A severance of the Union, and resort to 
anus, was a culmination, foresee*!!, {)erha])s, by a few indi- 
viduals here and thens but unsus])ected by the m<ass of the 
j»'«>ple, and no preparation for war was thought of on either 
sido. In the electicm of IKOO, however, the issue was matle 
alMiliitely sectional. A c^indid;ite for the ])rosideiicy was 
n«iminate<l by the republi(*;iiis, a jwirty sworn to overthrow 
tiio stat(M4»ven*ignty of the South. On the eK*<*tinn of this 
rarididati* tho state of S^iuth ( aroliiia, followrNl bv H^venil of 
tin* rottori staten, MNi^lf<l from the Union, and the thieat (»f 
the Uniti**! States to use nuTrion ff»r the maintenance of thr 
Union had, sis im^liate c«iiiso«|U«*iifi>H, th«* s«*<^h«<|o|| of all tin* 
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rest of the slave states (the two border states, Kentucky and 
Maryland, excepted), the formation of the Confederate Govern" 
ment, and the declaration of war. 

As an almost exclusively agricultural region, the South 
had left to the North the manufacture not only of arms, 
powder, shot, and, in general, implements of war, but also of 
the necessary accessories : railroad iron, locomotives, cars, 
waggons, steam-boilers and engines, telegraph-wire, carpen- 
ters* and entrenching tools, spikes and nails, chains and cord- 
ages, harness and saddles, cotton and woollen fabrics, shoes, 
agricultural implements, chemical preparations and drugs ; in 
fine, of all the things absolutely necessary for the maintenance 
of an independent warfare. For this reason, the South was 
still wanting in manufacturing establishments of all kinds 
when the first gun fired at Fort Sumter, in Charleston Har- 
bour, gave, on the 12th of April, 1861, the signal for the com- 
mencement of hostilities in good earnest. 

Necessity, the mother of invention, taught the Confede- 
rates — ^who, by a strict blockade of all their ports, were soon 
to find themselves isolated from the balance of the world — to 
develop the rich, heretofore hardly imagined, resources of their 
land. Foundries, powder-mills, and other establishments for 
the manufacture of implements and equipments of war sprang 
up as if by magic ; but here another difficulty was encountered 
in the fact that the tide of immigration had hitherto turned 
almost entirely to the Eastern, Middle, and Western States, 
the inducement of higher wages offered by certain Southern 
capitalists being, in the opinion of the immigrants, more than 
counterbalanced by the greatly exaggerated danger of climatic 
diseases. The South thus found herself, in a great measure, 
deprived of skilful and experienced mechanics, a want that 
made itself sorely felt during the whole war, as the full capa^ 
city of the fine works at Richmond, Savannah, Augusta, 
Selma, and Mobile, from scarcity of workmen, could at no 
time be taken advantage of. By the fall of New Orleans, in 
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the earlier part of the war, an oven greater want of foundry- 
men, and especially ship-carponters, was created in the Con- 
federacy. 

Notwithstanding the immense extent of the United States' 
territory, its army had, from the absence of any powerful 
neighbours, and from the jealousy of standing armies felt 
in republics, been limited to a minimum. Up to 1861, the 
regular army consisted of only ten regiments of infantry, five 
regiments of cavalry, four regiments of artillery, and the corps 
of engineers, making in all an aggregate of about 14,000 
men. Tliese, with the exception of the corps of engineers, 
whoso officers were engaged in topographical surveys and in 
Kuperintending the erection of public structures, were chiefly 
employcil for the protection of settlements along the Indian 
frontier. The infantry was armed with Springfield musket>4; 
the cavalry used as fire-arms Colt's revolvers, carbines, and 
rifles; the field-artillery had the old 6-pounder and 12-pounder 
smooth-liore, mountain 12-pounder, and 24-pounder howitzers. 
The navy used, as pieces of the heaviest calibre, lO-iuch and 
8-inch a)lumbiads, but also 42-pounders, 32-jx>under8 (of five 
difierent weights), 24-pounder8, and even 1 2-jx)unders, lK3si<les 
their carronadcs and howitzers. In coast-defence, for the 
armament of the few existing fortifications, or for the fonnu- 
tion of a siege-train, the 8-iuch sea-coast howit^r and mortars 
were also used, the heaviest of which were 13 and 15 inches 
diameter. No rifled pieces had been introduced as yet in eitlier 
tlic amiv or the navv. 

For time of vmr the Government relie<l on the vohuitcer 
organizations that cxisteil in every St^ite of the Union, and 
which, esjieoially since tlie Mexiam War, during which they 
liad rendere<l m<wt excellent KTvicvs, had gaine^l a great 
reputation for their bniverv and UHefulnesK in the field. So 
sfjoii as the onlinance of HC'ci'^^^ion of a State had l^een {Nisne^l, 
thcHe volunteers, by order of their governor, seize<l all arsenals, 
iiavv-vanls, and fort ificsit ions that ha^l Insi^u CHtablishiHl or built 
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by the Federal Gk)vernment within the boundary of the State. 
The arms and military stores thus taken possession of enabled 
the seceded States immediately to place an army in the field, 
which was destined soon to give the enemy a first check 
at Big Bethel and Bull Run (Manassas). The proportions 
assumed by the war, already in the second year of its dura- 
tion, were, however, so gigantic that the number of arms and 
quantities of warnatores seized in the arsenals at Harper's 
Ferry, Baton Rouge, Nashville, and other places, no longer 
sufficed for the needs of the army. Powder and ammunition 
in general would soon have given out, had the stores not been 
continually replenished from the works that in the meantime 
had been established at Richmond, Augusta, Atlanta, and 
Selma. But the arms themselves, with the exception of several 
thousand Springfield muskets, were very soon found wanting 
in the excellences possessed by the rifles and improved pieces 
of ordnance of an enemy to whom not only the fully-developed 
resources of his own land, but also those of the whole world 
had remained open. 

Thus, not only was the South at the outbreak of hostilities 
without the arms, war-stores, and manufacturing establish- 
ments necessary for carrying on a struggle of such length as 
the North American War was destined to reach, but, moreover, 
she found herself without a single man-of-war, and without 
sufficient defences for her navigable streams and for a sea-coast 
that extends from Chesapeak Bay to the mouth of the Rio 
Grande. Forts St. Philip and Jackson on the Mississippi 
River below New Orleans, Fort Pike on the Rigolets, Forts 
Morgan and (raines at the entrance of Mobile Bay, Fort 
Pulaski on the Savannah, and Forts Sumter, Moultrie, John- 
son, and Castle Pinkney in Charleston Harbour were the 
fortifications seized from the Federal Government. They had 
been built at a period when the 8-inch columbiad was yet the 
heaviest piece of ordnance in use. Neither their location, nor 
the i)lan according io which they had Ix^en built, could in all 
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instances be considered free from fundamental errors. The 
science of military engineering, at least as far as coast- 
defence vas concerned, eeemed to have come to a stand-still, 
and received a new impulse only after the brilliant success of 
the Federal fleet under their gallant and daring commander 
Farragut had proved the absolute necessity for the military 
engineer to cast aside many time-honoured ideas, and to 
raise himself to the point reached already by the naval archi- 
tect and artillerist. The two navy-yards which the Federal 
Government possessed at Pensacola, in Florida, and at Norfolk, 
in Virpnia, had also fallen into the hands of the authorities of 
those States. Much valuable material was taken from them. 
yet not in sufficient quantity to meet the wants that were to 
develop themselves during the progress of the war. Even 
after these wants had become fully known, and after expe- 
rience had pointed out the surest way of meeting them, the 
Southern enpueer lacked only too often the material and 
lal>our for currying out the plan which he had conceiveil for 
the defence of the seaport entrusted to his care. 

In regard to sea-coast defence, two things resulted then 
from this combination of unfavourable circumstancrs in the 
condition of the South : Southern engineers weiv conij)elled, 
in the first plaw, to recognize the inefficiency of the existing 
DKNlen <if defence, and to draw on their scientific knowledge 
and their ingenuity for new ones; and, si*con<lly, the shifts to 
which they were reduced originate<l new (*r»nibinations and 
iniprove<l methcKls, which in some csises j)roved to be of the 
highetct value. 

It is the object of the f<»llowing treatiw to prehcnt certain 
principles and methods which during the late war, by reaM»n (►f 
the circumstances briefly above detaile<l. were thus evolved in 
the coast-<lefence of the S)uth. 

The correctness of thesi* prinriples having l^-^'U establihlitHl 
by actual exfK-rience only, g:iine<l during a protrarted and 
severe struggle against the then, probably, uio^t |K>werful 

c 
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war-navy of the world, a safe basis is offered to the scientific 
engineer for his difficult task of developing fully methods that, 
in many instances originating with Southern engineers, could, 
for want of skilled labour, material, and time during the tur- 
moil of war, not be brought to maturity. 



PART I. 



** You have^fird on the Mutimppi, and reoenUy in the Bay of Mcbiley 
demondraied uhai had been previaudy doubled — the abSUy of naval ve$$el$, 
properly manned and eaminanded^ toed at defiance the hed^oondrwied and 
mod heamly-armed fortifieaHane.*' 

Lbttib op Sept. 5tu, 1864, prom Hon. Qidboh 
Welles, Sbcebtaet op the United States* 
Natt, to REAE-ADinEAL D. G. Fabeaout. 



THE PROGRESS MADE IN NAVAL ARCHTTECTURE AND IN 
ARTILLERY NECESSITATES A MODIFICATION OF THE 
PRINCIPLBB HERETOFORE OBSERVED IN COAST-DEFENCE. 
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COAST-DEFENCE 



CHAPTER I. 

CoAOT-DEFEXCK has for its object not only the prevention of an 
enemy from gaining, with assistance of his navy, a foothold 
on shore, from destroying by the fire of his ships important 
depots, arsenals, navy-yards, &c., and from opening a road 
to the interior of the country by forcing the passage to and 
taking possession of navigable water-ways ; but also the hold- 
ing of points suitable for a basis for oiTensive and defensive 
operations of the national navy, or for a port for blockade- 
runners and vessels in distress. 

It would be a financial impossibility to fortify all points 
tliat might l^e accessible to an enemy along a longnstretched 
Hca-shore ; but granting even that tlie exchequer of a country 
should justify the erection of strong works for the protection of 
p>intM of but secondary importance, a most fatal mistake would 
lie mafle in the attempt to occupy and to hold all these points 
at one and the same time. A scattering of forces and a weak 
and unsuooessful defence of each single point would be the 
a>iu)ec|uenccs. 

The (Vmfederatos, unwilling to yield to their enemy a single 
square inch of gnmnd without olwtinatcly contesting it, fell 
into the error of making an attempt, not only to hold tiK) many 
{Miints along their sea-coast, but also along their navigable 
Mtreaiiis. There were FortH St. Philip and J;ic*kson« at the mouth 

H 
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of the Mississippi ; Fort Pike, on the Rigolets, between Lakes 
Pontchartrain and Borgne ; the long extended lines around New 
Orleans ; Forts Morgan and Gaines, near Mobile ; the batteries 
near Pensacola ; Fort Clinch, near Fernandina ; Forts Pulaski, 
Jackson, and McAllister, and batteries for the protection of 
Savannah; batteries at Port Royal, Hilton Head, and Beaufort; 
the works near Charleston, Forts Sumter, Moultrie, Johnston, 
Castle Pinkney, with batteries on Sullivan's, Morris, and James 
Islands ; the batteries on the Santee, near Georgetown ; the 
fortifications around and near Wilmington, on the Cape Fear 
River, near Newbern, on the Neuse River; the batteries on 
Tar River and Pamlico Sound ; on Roanoke Island, Albemarle 
Sound, and the Roanoke River ; near Norfolk and at Sewell's 
Point ; on the James River ; Fort Henry, on the Tennessee ; 
Fort Donelson and Nashville, on the Cumberland ; Columbus, 
New Madrid, Island No. 10, Fort Pillow, Memphis, Vicksburg, 
Ports Gibson and Hudson, on the Mississippi ; the batteries on 
the Yazoo River, on Red and White Rivers; the works at 
Brashear City, near Sabine Pass, Galveston, and Indianola, and 
many others, l^esides numerous inland fortifications, that, like 
those round Bowling Green, in Kentucky; Yorktown, Rich- 
mond, Petersburg, and Centreville, in Virginia; Cumberland 
Gap, in East Tennessee, required a considerable armament and 
strong garrisons. 

Naturally enough this faulty disposition of forces could 
remain without any serious consequences for the Confederacy 
only until the enemy opened his vigorous campaigns by land 
simultaneously with naval operations against the important 
point43 on the extended coast and navigable streams. 

As early as in 1862 the Confederates lost by direct attack 
or by evacuation, necessitated by strategic movements of the 
enemy, the following jx)ints : Fort Henry, on the Tennessee 
River; Fort Donelson, Clarksville, and Nashville, on the Cum- 
Ixjrland; Arkansas Post, Columbus, Island No. 10, Memphis, 
Forts Jackson, St. Philip, and New Orleans, on the Mississippi 
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River ; Fort Pike, on the Rip^olete, Ixjtweeu Ltikes Borgne .and 
Poiitchartraiii ; Pensaeol.i, Jackson, Fort Clinch, and Fernan- 
dina, on the coast of Florida; Hilton Head, Iteaufort, New- 
liern, and the coast on the Pamlico «ind Alliemarle Sound; 
Norfolk, ^?uf^olk, and the ccmst of ChesajK^ake Bay, with 
Seweirn Point. 

The ^irrisons, pun«, ordnance-stores and provisions lost, 
as well as the labour, material, and time ex|X3nded in fortifying 
places, that, with a few excerptions, kept the enemy at bjiy only 
HO long as he was not fully j>repare<l for his attack, or were 
evaruattMl even before a real attack wjis made, would have been 
fnim the first Ijetter employed had they \ycen concentrated «at 
fewer |N>ints, rendering these doubly and trebly strong against 
attacks not onlv bv water, but aUo bv land. 

These 1osh,m were soon followed bv the fall of Plymouth, 
of Vicksburg, Port Hudson, and the whole of the Mississippi 
Riven S4> that, towards the close of the year 1864, Charleston, 
Wilmington, Savannah, Mobile, and (ialveston were the only 
pirts remaining in the han<ls of the Confederates. However 
much such losses dimmed the prosj)ci*ts of the Southern csiuse, 
one gootl resulteil from them — the scjittering of forties, ord- 
nance and ordnance-stores, and of material, and hilN)ur (»ease<l, 
and the few remaining |>oints on the sesi-shore could l>e plact^l 
in a state of defence that would have defie<l all efforts of the 
enemy's navy, hail the su|x»rior strength of his army not g:iine<l 
•nircesscH for him that necessitate*! the evacuation of these 
pla(t*s also. 

It is not intende*! here to draw a com|Kirison In'twcen the 
newly rn*ated and nipi<lly exhausttMl resounvs of the Southern 
Confe<lfnicy in war, and thos4» of older (•ountrirs in |ietMi»; 
Vff, the aliove statements clc»;irlv show, that under all cin*um- 
iitanit*»4 the plan of wli»<*ting for sites for fortjfii-jitions only as 
tnanv ixiints :is are al»s4>lutelv nt^-essjirv for the establihlinieiit 
of a well-Hwun^l Isisis in <*o;i.stH|rf«'no\ will prove the one that 
offers uiitst ehani'«»s for su<'«'«»'is. 

It 2 
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A perfect system of coast-defence must necessarily combine 
two elements : a local defence, based on the efficiency of bat- 
teries afloat and ashore, on obstructions and torpedoes ; and, if 
the seeming contradiction may be allowed, secondly, on offen- 
sive defence, or the series of active operations which must be 
left to the conjoined efforts of the army and navy. 

The success of local defence supposes : fortifications, that 
will withstand the fire of modem artillery ; batteries, able to 
affect the armour of iiron-clads, such as will hereafter be used in 
attacks on fortified points ; and obstructions sufficiently strong 
to prevent the enemy's steamers from passing out of reach 
of these batteries without leaving them time for continuing 
their fire at close ranges. The success of an offensive defence, 
next to the strength and efficiency of the army and navy, will 
depend on the facilities that exist for the concentration of a 
sufficient force with which to hinder the enemy from establish- 
ing a lodgment at any given point on the coast, or should he 
have succeeded in effecting a landing, to oppose any further 
invasion. 

A navy so powerful as to be able to keep the enemy block- 
aded in his ports and prevent him from leaving his own shore, 
would naturally enough be the most efficient means of defence 
any country could create for her coast. But as such a project 
in most cases would present another financial impossibility, 
more feasible plans, better adapted to the means of each 
individual government, must be devised. Among them the 
building of strong iron-clad floating steam-batteries, and the 
construction of railroads, radiating, with their branches and 
telegraph lines, to different points on the seashore, recommend 
themselves as cheaper methods even than the erection of 
extended and costly permanent fortifications at points that, 
in themselves of no vital importance, do not contain navy- 
yards, arsenals, depots, &c., and which could be protected by 
forces stationed at suitable distances near the junction of rail- 
road lines, and held in readiness for any case of emergency. 
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Flying oolomns, detached from these forces in the direction of 
the cooHt, and seconded by the vigilance of the inhabltiints of 
the districts threatened with an invasion, would observe the 
enemy and occupy him after a landing till assistance could 
arrive from the main force. A vigilantly i)erformed out-i)ost 
service — whereby fishermen, pilots, and other inhabitants in- 
timately aajuainted with the hydrography of all approaches to 
existing landing-places, and the to|)ography of the surrounding 
country, will be able to render most valuable assistance — nnist 
lead to better results than the plan of studding the coast with 
fortifications that all nxjuire garrisons, and thus necessitate a 
scattering of forces. 

During the North American war. Confederate ships have 
but seldom had opportunity to act on the offensive with any 
reasonable prospect of success. The South having to creiite 
her little war-navy with means but little adequate to the 
purpose, her ships, although gallantly fought in every engage- 
ment they participated in, were neither numerous nor jxiwerful 
enough to coi)e with the su|)erior fleet of the United States. 
IJy means of tlie railroads, traversing the territory of the 
Confederacy in all directions, it might have l>een feasible to 
convey considerable forces to places being besieged or truing 
threatened with a serious attack. But the invading colunms 
advanced from so many directions and in such strength, tliat 
the decimated forces of the South were no longer able to cover 
all threatened points. An attempt made by General Jos. E. 
Johnston to relieve General Pem1)ert(m's command, attacked 
liy General Grant at Vicksburg, faile<l as early as in 18G3; 
Fort Fisher and the works on Federal Point, neiir Wilmington, 
were not defended by a gjirrinju strong enough to hold the 
{joKiticm agsiiuHt the conibine<l attacks of the enemy's navy 
under Ilesir-Admiral David I). Porter, and the army under 
Genenil Terrv. General ShermairH niarrh from Atlanta to 
the Atlantic ciKist nei*e?witate<l the evamation of Charleston 
and of Siivannah ; and the hibt of the Confe<lerate Mrongholds 
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on the coast of the Grulf of Mexico, Mobile, had a garrison of 
hardly 6000 men, instead of the 12,000 which the position 
absolutely required, and after a short but gallant defence, this 
place too was evacuated. 

A concentration of forces with the object to relieve a 
threatened sea-port, could be effected in but few instances 
during the whole course of the war, and then only so long a 
time before the real attack was made, that the reinforcements 
were again called away to meet more pressing emergencies, 
that meanwhile had arisen at another point, as in the cases of 
Charleston, Wilmington, Savannah, and Mobile; or after the 
propitious moment had passed, for possibly relieving the attacked 
point, as in the case of Vicksburg. At no time was it possible 
to spare from the army in the field reinforcements for a 
fortified position on the coast at the moment they were most 
needed there. 

For such reasons the defence of the southern coast remained 
essentially limited to local defence. 
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PRINCIPLES DEVELOPED IN LOCAL COAST-DEFENCE DURING 

THE NORTH AMERICAN WAR. 



CHAPTER IL 

TiiK KiiccesH of any defence is dependent on the pro|K)rtion 
of the forces and means of whicli the attacked party may 
diK{>nHe, and the skill with which these are employed, to the 
forces, means, and manner of attack of the enemy. 

The progress made in naval architecture and in artillery 
since 1861 has necessitated a thorough change of the principles 
oliner\'ed and methods employed heretofore in coast defence. 
Fortifications that might have resisted any attack of sailing 
vessels carrying 8-inch, and even lO-inch columbiads, can no 
longer withstand the artillery fire of modern iron-clads. 

I. — Exposed Masonry is incapable of icithtandinff Vie Fire of 

Modem Artillery. 

Tlie truth of this assertion will be sufficientlv established 
by the following instances : — 

1. Fort Sumier was situated in Charleston IlarlKUir, on 
an inland at equal distances from Morris and Sullivan's Islands. 
The work had the tnice of a {lentagon, was ])uilt in strong 
iiuuvmry, and arrangc<l for two tiers of nih-emated guns, and a 
thin! tier of giins mounte^l en bar^jette. Only vcskjIs of light 
draught can effect a [utswigo lietw<«cn the fort and Morris 
Inland. The main (*hanneL (*omma!i(K*<l bv the work« lies to 
the north, and hsis a width ofaUnit 17(M) yards. The gorge 
of the fort facx**! to the H>utli. 
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After the ordinance of secession of the State of South 
Carolina had heen passed, the State authorities at once seized 
the fortifications protecting Charleston Harbour, with the 
exception of Fort Sumter, which was being held by Major 
Anderson, of the United States* Army. A surrender having 
been refused, the newly-established Confederate batteries opened 
upon the fort on April 12th, 1861. Without causing the loss 
of a single life, the bombardment rendered the place soon 
untenable, at least for the time being : the barracks having been 
set on fire, the artillerymen were by the smoke prevented from 
working their guns, and the flames threatening to reach the 
badly protected powder-magazines, Major Anderson capitulated 
on April 13th. 

With the fort the following pieces were surrendered to the 
Confederates: six 24-poimder8, forty-one 32-poimders, ten 
42-poimder8, eight 8-inch sea-coast howitzers, ten 8-inch and 
three 10-inch columbiads, making in all 78 guns. The masonry 
of the work, the barracks excepted, had not suffered materially 
from the bombardment. The southern engineers proceeded at 
once to the building of heavy sand-bag traverses, to the 
securing of the much-exposed magazines, and to the strengthen- 
ing of the gorge, and of those faces liable to suffer, en revers^ 
from the frontal fire of the enemy, directed against other 
faces. All combustible material was removed from the terre- 
plein of the fort, and the guns of light calibre were at the 
earliest practicable moment changed for 10-inch columbiads 
and 7-inch Brooks' guns. At the same time all approaches 
by water to the city of Charleston were obstructed as far as 
existing m^tns would allow, and new batteries were established 
at eligible points. 

A first attempt to force a passage by Fort Sumter failed. 

Admiral Dupont had engaged the fort with his iron-clads on 
April 7th, 1863; a heavy artillery duel ensued, lasthig about 
40 minutes, and resulting in the withdrawal of the fleet, with 
the loHS of one vessel. 
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Only the barbette-guns of the fort had somewhat suffered 
from the enemy's fire; the damage done to the masonry was 
yet comparatively trifling, and the cajwicity of tlie place as a 
defensive work had been rather heightened by the cheerful 
spirit that animated the garrison after thin successful engage- 
ment. The weak points of the fort had also become more 
clearly defined to the engineers, who with great energy con- 
tinued to strengthen the place by building trtiverses, protecting 
the cxjioHcd gorge with sand-bags, and arranging suitable 
boml>-proof8. 

Perceiving that his navy alone would not succeed in 
rcihicing Fort Sumter, the enemy proceeded now to the 
cHtablishment of breach-batteries on land. Siege-operations 
against Battery Wagner had already been commenced, but 
they were intemipteil for a while to attack Fort Sumter more 
vigorously. On August 16th, 1863, the following batteries 
liad been established : — 



<i. lo rear of tbe lit mimlkl 
oppDcd agdnit IWittery 
Wif^oer 

h, Iorf«rortbe2ndnurmlM 
orcDad agRioit battery 
Wigner 



1. Navj Battery 



Fbct flmnlcr. 
2 A-inch Tarrot guns ) 

2 80-iioundcr Whit-j 31>80yds. 
worth f^tins ..) 

2. flattery Rrown .. 2 B-incb Parrot guns 3510 „ 

3. „ itdtecrans 2 0-4 ^ ^ 3447 „ 

4. „ Meade .. 2 iH „ „ 3428 „ 



15. „ Uayt .. 1 8 „ „ 4172 

«. „ Reno .. H 2.A H t. I 

7. „ btvTCOB.. 2 64 „ „ i^fo ,, 

8. „ Htrong .. 1 10 „ „ 4290 „ 



4272 „ 

4278 



These, in conjunction with Battery Kirby (fonnerly 
O'Rourke, mounting two 10-inch mortars), and the M()iiit<irs 
o]ieneil on Fort Sumter on August ITtli, continuing the bom- 
bardment till August 2.'trd, for neven days. 

Sumter uxu a ruin, and h(ul but one serviceable gun left. 

The Ixitteries ha<l ex])cnde<l TiOOO pmjei'tik^ of which 
numlier alwut one-half hatl hit the fort. Ilemarkable in the 
effect of the b<iml)ardment on the p>rgt% and the two faces 
that (*ould lie taken en revers. 

The gsirriHoii, nothing dauiitnl l»y the liery ordeal they 
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had passed through, with double ardour commenced the clear- 
ing of rubbish to gain positions for new guns, made the bomb- 
proofs more secure, and tried by every means to render the 
ruin as tenable as possible. In this work they were inter- 
rupted by another bombardment that was opened by all bat- 
teries on the fort on August 30th, and continued for three days. 
No vestige of a heavy gun remained in the fort. Battery 
Wagner having been evacuated by the Confederates on the 
night of September 7th, the moment appeared propitious for 
executing a coupde-main against Fort Sumter. Admiral 
Dahlgren ordered a boat-attack, but how signally this failed 
may be seen from the following : — 

(a.) Report of Lieutenant-Commander E. P. Williams. 

" BoxBUBY, Mass., Sept. 27th, 1864. 

" Sir, — I have the honour to make the following report 
of the capture of myself and party on the morning of the 9th 
of September, 1863, in an attempt to storm Fort Sumter: — . 

" On the morning of the 8th I received orders from 
Admiral Dahlgren to take command of a division of boats in a 
night attack on Fort Sumter ; to proceed with the vessel under 
my command outside the bar, and call for the requisite number 
of men and boats from the vessels stationed there. During 
the day I collected the men and boats ; the number and names 
of which have been reported by their respective commanders. 
I re-crossed the bar after sunset, so late as to render it impos- 
sible for the enemy to see the boats in tow. On reporting 
on board the flag-ship, I found the remainder of the force 
assembled around that vessel, but the order of attack had not 
been arranged. Lieutenant Preston and myself at once 
arranged the diflerent divisions ; Commander Stevens, who 
commanded the party, approving of the arrangement and of 
the orders. The landing party was in three divisions. 

" First division, commanded by myself. 

** Second division, commanded by Licuteniint Remey. 
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** Third division, commanded by Lieutenant Preston. 

*• The orders were to form tlie divisions as soon as csist off 
from the tug, pull quietly for the fort, land without firing, and 
do our best to gain the walls ; the other divisions, with the 
marines, to cover or land, as circumstances should require. 
Commander Stevens fully approved of these orders. 

" At nine o'clock I saw Commander Stevens, and received 
his last oniers. I said to him that the orders were fully under- 
Ht<Mjd : if he should not be up to land with me, I would land as 
soon as I reached the fort ; if the enemy should offer no resist- 
ance to the landing, would form my men, wait for him, and all 
go over together ; but if resistance was made, I would storm the 
walls at once, and depended upon being supported. He said 
he cx{>ccted to land with me ; and if not, would see that the 
otliers supi)orted my division. That is tlie last oixler I received 
from him. Between ten and eleven o'clock, the tug got under 
way, and, with the boats in tow, we steamed up the h<arl)Our. 
After nearing the fort, it turned back, and three times it m<nde 
a circle near the fort. None of us in the boats cY)uld under- 
stand the manoeuvre, and it had the effect of damping the 
aniour of the men. Suddenly, without any word being {Kissed 
to prupsire for it, we found the Inxits adrift, the tug at the same 
time hca^ling, so as to render it impossible to fonn the divisions 
without gresit confusion. Ordering the first division to follow 
intf% I [>ulle<l clear of the lx)ats, and forme<l line abreast. The 
first division was composeil of the following l>oats : — 

^* Powhatan thin! cutter, Acting-Master IIustac*e and Lieu- 
tenant Po|>o, of the Marine cor|>s, with fiftoc»n marines. 

** Powhatan fourth cutter, with myself, Acting-Masters 
Mate Hovcv and Ssiil-maker Wm. Bravton. 

" (fig from the New Innisules^ Knsign Porter. 

*• Ml^sahicton first cutter, Acting-Mjw^tcr Dayton. 
Hljwthicton second <'uttcr, Arting-MaMrr's Mate King. 
As I was ti> land in tlic* g«»rgr wall, I t(M»k the riglit of 
niv (livi^ion• nnlrn'd Mr. IN»rt4*r on the left, to niakt* Min* tlie 
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boats should be kept close. As soon as the division was formed, 
I ordered the boats to lie on their oars, and only use them to 
keep our position. The tide swept us rapidly up to the fort : 
when within fifty yards, the sentinel on the gorge-wall hailed. 
I made no reply, but with my night-glass sought a good place 
to land. He hailed three times, and fired on us at the third 
hail, to which I answered, * Passing.' On his firing, having 
found a good landing-place, I ordered the boats to give way 
and land. Three strokes of the oars sent us to the beach. I 
at once jimiped from my boat, followed by the men, and started 
up the walls. On reaching the top of the second tier of case- 
mates, we found the top of the wall projected, so as to render 
it impossible for us to close with the enemy. Mr. Porter, who 
was on the left of the division, and most distant from the 
beach, was by my side almost as soon as I struck the beach. 
Mr. Dayton, in the Wtsaahickon third cutter, also landed at 
once with his men ; but of those in the third cutter of the 
Pawhatarij in charge of Acting-Master Hustace and Lieutenant 
Pope, only two landed, William Simms, boatswain's mate, and 
Corporal Cully, marines. They reported that when they left 
the boat Mr. Hustace was giving the order to shove off, and 
they jumped from the boat to follow the landing-party. I 
know no reason why all in the third cutter should not have 
landed at once. They could have landed with a small loss, 
and retreating only exposed them to a heavy fire. I saw 
nothing of the Wissahickons second cutter, under the charge of 
Acting-Master's Mate King. He must have retreated at the 
first fire. I know no reason why the officers of these two 
boats should not have landed at once, and followed me, as they 
were ordered. Lieutenant Remey, commanding the second 
division, landed ; only a part of his division followed him. 
Lieutenant Preston, commanding third division, also landed, 
but was not followed by the others of his division. The 
boats that held back opened fire with their revolvers, the 
shot striking among us, who were half-way up the walls. 
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Hoping to find a place where we could close with the enemy, 
I onlered the boats out8ide to eea8e firin^i^, and land, re{)eating 
the onler Bevenil times. Lieutenants Meade and Bradford, of 
the Marine a)q>s, at once ceased firing, and landed, losing but 
a few men, which shows how easy it would have been for the 
other lK)ats to land. At this time the forts on James and 
Sullivan's Islands opened fire witli shell ; also a ram witli 
grajie and canister. It was then impossible for my boat to 
)KiHH through the fire. The enemy sunk or disabled all the 
lMKit8 by sliots and bricks thrown from the wall. Finding it 
iin|NK«qble to get over the walls, I ordered the men to shelter 
themselves in the holes made by our shells. The enemy kept 
up a constant fire on us, throwing hand-grenades, bricks, fire- 
UiIIk, and other missiles among us. Hoping something might 
lie done for our relief, I would not surrender ; but some of the 
men from Lieutenant Bradfonrs Ix)at, he having been mortally 
wouudetl in landing, surrendered, and were ordered around on 
the lefl to come into the fort. I stop{)ed these, and onleretl 
them under the walls. Soon finding it wsis only losing my 
m<*n, without gaining anything, on a consultation with the 
officurH, I surrendenMl, and was shown inside the fort, where 
we were ctnirteously treated! by Major Elliott, commanding the 
fort. The following offiwrs were «ipture<l : — 

•* First Division. — Lieutenant-CommaiKler E. P. Williams, 
Ensign B. H. Porter, Acting-Ensign E. (r. Dsiyton, Acting- 
M;iHter*K Mate ('. P. Ilovey, Sail-maker W. S. T. Brayt4)n, 
Heverelv woumkHl. 

"Seci»nd Divinion. — Lieutenant J. ('. Uemey and Acting- 
Master's Mate (\ S. M'Cartv. 

**Thinl Division. — Lieutenant S. W. Preston, Lieutenant 
E. T. Bn>wer, and Thin! AsHiHtant-Engini*i*r J. W. Ilannony. 

*• Fifth Division. — Lieutenants of Mariners K. L. Meade 
and (\ H. Bradford, the latter niortallv wounde<l. 

•• Xinety-five seiinien an<i marines were also uipture<l, and 
low in killeil and woundinl aniountt,^! to three killed and 
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twenty wounded, the names of which I will forward to the 
Department as soon as I can receive them from Columbia. 

" The wounded were well treated by the enemy. All the 
officers and men who landed behaved gallantly, and only sur- 
rendered when there was no hope of a relief, and it was found 
to be impossible to close with the enemy. 

" I would request that Lieutenants Remey and Preston may 
make a report of the conduct of the officers of the boats of their 
divisions. I know of no reason why they should not have 
followed their commanding officers. The small loss sustained 
in the boats which landed shows how easy it would have been 
for all to land. They could not tell but that those who landed 
were engaged hand to hand with the enemy, for, with good 
glasses and time enough to have a fair look at the walls, I fully 
expected that we would be able to go over them. 

" The conduct of all since our capture has been good, w^ith 
the exception of William Hill, seaman from the Powhatan, and 
William Beeby, officer's steward from the HousatoniCj who were 
bribed by the enemy, and deserted, giving all the information 
in their power regarding the squadron off Charleston. They 
took the oath of allegiance, and are now in the Southern 

Confederacy. 

" I have the honour to he, very respectfully, your obedient 
servant, 

"E. P. Williams, 

" Hon. Gideon Welles, ** Lieutenant Commanding U.S. Navy. 

" Secretary of the Navy." 

On the evacuation of Morris Island by the Confederate 
forces, during the niglit of the (5th to the 7tb of September, 
Batteries Wagner and Gregg had fallen into the hands of the 
enemy, who at once thoroughly repaired these works, and 
established in them also heavy Uitteries. (treat exjx)sure to 
the musketry of Fort Sumter being apprehended by the com- 
mander of the Federal navv for the lM)ats, which he intendcnl 
to assign to the dangerous hervi(*e <>f removing the channel 
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oliHtructions between Forte Sumter and Moultrie, preparations 
for another bombardment were made, by wliich it was hojxHi 
to render the ruin so untenable as to drive the garrison out of 
It. The lx)ml)ardment was opened on October 26th by Batteries 
(irejrp: **"^ Wapner, and again continued for several successive 
davH, the Monitors j)articiixiting in it. The fire l)eing mainly 
direftcMi at the gorge and south-east face of the work, prac- 
tiaible breaches, reaching to the level of the water, were soon 
effecte<l. The following extract from the report of Rear- 
Admiral tf. A. Dahlgren in reg-ard to this l)oml)ardment will 
nerve to give an idea of the effect it prixhiced cm the fort : — 

(ft.) Report of Rear-Admiral J. A. Dauixjrex. 

•• FLAr.^TRAMER PhiladfipftVl ^ OFF MORRIB IsLAND, 

** SouTU Carouka, Nov. 4th, 1863. 

"Sir,— 

**TliC army, having sufficiently advanced with the n*- 
fortiricatioii of Morris Islan<l, ojKjned fire on Fort Sumter 
(X'toljer 20th, the object lH?ing to complete its reibiction by 
ilriviiig out the gjirriwm, and occupying it. The firing has 
lieun pnMiecuted steadily since, and I have examine<l the pro- 
grew <laily by gf>ing up the channel, where a near view could 
lie obtaini'^l of the work.-'. 

•* I directeti the Pata]>sco an<l Lt'hvjh^ Ix^ing anneal with 
ritie-guns, to take ]Kmiti<m also at effiM'tive nuigi\ but not 
ex]if»(e«l to that of Moultrie and its adjacn^nt Imtteries. 

**Tlie line of fire from Putnam |)as^i»<l clirff-tly through the 
north-went and south-east angles 4»f Sumter, therefore l<M»k<Nl 
e<|ually on the p>rge and south-<Nist front. 

••The fire from the Monitors was nearly |)or|M»ndirular to 
the Houthn^ast front, an<l l^Niknl a(*ut4*lv on the nortliH^ast front. 
At first tin* tin* ashore setMnnl aimrd at thf gorgi», whirh had 
U-«*n originally fa^'ed for two-lhinls of its height with s:ind- 
l«igK. V\^n\ !Im»><» tlu* fnignirnts of thr top of th** wall had 
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lodged, and formed one mass of sand and crumbled brick, 
where the rifle-shells entered to no great depth. 

" The fire of the Monitors was directed at the south-east 
face, and appeared to exhibit a more marked action there, 
because the debris had fallen down into deeper water, and not 
lodged to the same extent as on the gorge. 

" The fire of Putnam and Strong were soon after applied 
to the south-east front, which gradually gave way to the 
united fire, until it, too, was reduced to a slope of firagments, 
much lower, however, than that of the gorge. 

"By the end of the week the opposite walls of the fort 
were cut and jagged by the shells, which passed over the main 
front, and the north-east face looked very dilapidated. 

" On Sunday I had a conversation with Greneral Gillmore 
on the state of aflairs, and on Monday went up with him and 
Greneral Seymour to view Sumter from Fort Strong; after 
which we had a conversation in General Seymour's tent, on 
the best possible course to be pursued. Greneral Gillmore 
finally concluded for the present to continue the fire on Sumter. 

" The fire of the Monitors has been generally very good, 
and on many occasions excellent. 

" Captain Stevens reports that of 455 shells fired in seven 
days, 315 took efiect on or in the fort. 

• •••••• 

" Captain Stevens states : — * The explosion of the fifteen- 
inch shells fired with 5" and 20" fuzes in the inside of the fort, 
which gun was fired occasionally, produces an effect which is 
hardly describable, throwing the bricks and mortar, gun-car- 
riages, and timber in every direction, and high into the air.* 

" I find that the effect of these shells is also noticed by the 
commanding general ashore. 

" Last evening I examined the appearance of the fort (as I 
have done every day), and could plainly observe the further 
effects of the firing. Still this mass of ruin is capable of har- 
bouring a number of the enemy, who may retain their hold 
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until expelled by the bayonet, wliicb, in the proper order of 
thingR, will devolve on our comrades on sliore. 

• •««««• 

" I have the honour to be, very respectfully, your obedient 
i«rvant, 

" John A. Dahlorkx, 

** Kear-Admiral Comroandiug 8^V.R. Squad run. 



•• Ho!f. GrDKcm Weij.e«, 

Secretary of tUe Ntry, Wmablngtoo, D.C." 



•« 



From the foregoing facts it will be seen that the cajxicity 
of Fort Sumter as a defensive work had actually ceased with 
the bombardment closed on August 23rd, 18G3. The fort was 
a m«isH of ruin, the heavy fire of the enemy prevented the 
mounting of new guns, and only a few serviceable field-pieces 
reinaine<I. Even these had to be sheltered in bomb-proofs 
during the day, and were brought out only towards night, to 
be used in case a boat-attack should be made by the enemv. 

Tliat the fort was held so long was only due to the pertina- 
cious and unyielding courage of its bnive g:irrison, and to the 
ingenious and practiad skill of the engineers in charge, who 
all were rivals in carrying out to the very letter the directions 
given them by General Keaufegard and his talented chief 
engineer, the lamented Col. Harris. 

2. luprt Monjan is situate<l on Mobile Point, the extreme 
western end of a narrow and low strip of land projecting from 
the eastern shore of Mobile Biiv for several miles in an almost 
due westerly direction. The fort, a brick structure, wjis built 
in 1H,13. \\a object is the protci'tion of the cntnuuN* to Mobile 
Ifeiy fnmi the(iulf of Mexit^o. Although the main shiiM*hannrl 
]jasKes liutw(*en M(»bile Point and the eastern iNink (a sh<«il 
cluinging in width and depth, and extending in a southerly 
<lire«*tion for over a mile, commencing aUiut 4000 feet from 
Ft»rt Morgan), the Unitisi States' f^ngint-^Ts had entirely neg- 
k*<*tetl this most eligible |M>int for a tort iiii^sition, and had pre- 
ferred to establish, in 1H57, another |iiTmaneiit work. Fort 

r 
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Guines, on the extreme eastern end of Big Daupliine Island, 
3. J miles west of Mobile Point. The distance is too great for 
the works to second each other. 

Fort Morgan has six faces, forming nearly a regular hexa- 
gon. The flank defence of its wide and deep ditch is eflFected 
by guns mounted in casemated bastions, but with the exception 
of these, all gims were mounted en barbette. A high octagonal 
brick citadel, with an inner yard, stood at a distance of twenty 
feet from the casemated main rampart. It served as a barrack 
to the garrison, and had been intended as a reduit. For revet- 
ment, even for that of the inner slope of the parapet of the 
batteries on the main rampart, masonry alone had been used. 
The sally-port of the work is laid through the northern face. 
Want of labour had prevented the engineers from carrying out 
certain plans, that, based on the experience gained at Forts St. 
Philip, Jackson, and Sumter, would have placed Fort Morgan 
in a better state of defence. They succeeded, however, in com- 
pleting a glacis of sand around the whole work, in establishing 
two batteries on the covered way, and another at the foot of 
the glacis of the western face, in erecting heavy sand-bag 
traverses for the protection against enfilading fire and fire 
in reverse, also in protecting the well-filled powder and pro- 
vision magazines against vertical fire. 

What effect a shot from the 100-pounder Parrot gun would 
produce on the masonry was clearly proved on July 4th, 1864, 
by a few shots fired at the fort from one of the blockaders at a 
distance of over 3000 yards : a shot glancing over the covered 
way struck the scarp wall one foot above the sole of the ditch, 
penetrated the wall, ojxining a hole fully two feet in diameter, 
and had force enough left to injure very considerably the inner 
wall of the casemate. Throe other shots fired on that day from 
the same vessel produced a similar effect. The prospect for a 
successful defence of the j)lace, consequently, could be any- 
thing but cheerful after Admiral Farmgut had, on the 5th of 
Augufit, forceil his entrance into the Bay of Mobile. 
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Fort Gaines having capitulated on tlie 8tli of August, the 
Feilenil land forces operating under (xcneral Gordon Granger, 
agaiiiKt this work, were transferred to Mobile Point, where 
they commenced at once regular siege oi)eration8 against Fort 
Morgan. Under the protection of the ssuid mounds that are 
formed here by the action of the wind, they had been able to 
carry their trenches to within a very short distance of the fort. 
The breach batteries, among them a four-nine-inch-gim Navy- 
battery, opened at daylight of August 22nd. Admiral D. G. 
Farragut says in his report, dated Flag-ship Hartford^ Mobile 
Ray, August 23rd, 1864 :— 

"At daylight of the 22nd, the bomlxirdment began from 
the shore batteries, the Monitors and ships inside the bay and 
outride, and a more magnificent fire I think lias rarely been 
kept up fi>r twenty-fi)ur hours. 

** At lialf-past eight P.M. the citadel took fire, and the General 
ordered the near batteries to redouble their fire. At six this 
morning an explosion took place in the fort, and at half-jMist 
six the white flag was displayetl on the fort." 

The cflfect of this Ixnulwinlment presents in one respect 
Hi>me analogy to that of the first liombardment of Fort Sumter 
l>y the Confe^lenites ; in cither aise the artillerymen were pro- 
vente^l from continuing to work their ginis by the flames and 
ranoke that shot forth from the burning Kirracks. In Morgjin's 
ca«e, however, the difficulty was increased to an im{>os8ibility, 
not by the lieavier and nearer artillery-fire of the enemy 
alone, l>ut also by the accurate fire of his Khar{)HhooterH, who 
liail efiected a lodgment on the very crown of the glacin 
it^lf. 

(General Ricluinl L. Page, the commanding i)flicer at Fort 
Morgan, was comix^lled to <le>*troy mont of his ordnance-HtorcH, 
for which he had no longer any magazine wTure ag:iinHt the 
eneniv's hIicIIm; he was not even al»le to find within the whole 
fort, cverv face of whii'li was U'ing taken in n»verH% a nsife 
h)a>Itcr for Iuh proviHionK, l»rp.> <|iiaittitiuH of wliidi had l*ceii 

V 2 
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burnt with the citadel ; and under such circumstances he wrote 
the following letter : — 

** FoBT Morgan, Aug. 23th, 1864. 

" Gentlemen, — ^The further sacrifice of life being unne- 
cessary, my sick and wounded sufiering and exposed, humanity 
demands that I ask for terms of capitulation. 

" Very respectfully, &c., 

"R. L. Page, 

" Rear- Admiral D. G. Farraout, U.S.N., ** Brigadier-General C.8JI. 

" Major-General Gordon Granger, U.SjI., 
** Commauding, &c. &cJ" 

A bombardment of another twenty-four hours would have 
changed the place into a shapeless pile of rubbish. The terms 
of the capitulation having been agreed upon, the fort was sur- 
rendered at two o'clock on the evening of August 23rd, 1864. 
With it 136 guns, most of them unserviceable, and a garrison 
of 587 men, were surrendered to the Federal commanders. 

3. Forts St. Philip and Jackson are built on the banks of 
the Mississippi, which river they were intended to bar against 
an enemy approaching New Orleans, the metropolis of the 
South, from the Gulf of Mexico. Both forts are casemated 
brick structures. 

Admiral Farragut boldly conceived the plan to run by 
these forts, give battle to the Confederate flotilla stationed 
here, and force New Orleans to surrender. His attack was 
prejfered by a bombardment of both forts, especially of Fort 
Jackson, from the mortar flotilla commanded by Rear-Admiral 
(then Commander) David D. Porter. The Feveral divisions 
of this flotilla having been placed at ranges varying from 
2850 to 3680 yards from Fort Jackson, and at even greater 
distances from Fort St. Philip, they opened their fire on April 
16th, 1862. Previous to assigning to the mortar-schooners 
tlieir places Commander Porter had directed the.mast^ of the 
vessels to be dressed off with bushes, by which arrangement 
thev were nuule invi»il)le to the garrison of the forts, and 
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. intcmunglcd with the thick forest of trees and matted vines 
liehind which they were placed. At five o'clock in the evening 
of the same day Fort Jackson was in flames, the citadel having 
Inioxx fired hy the enemy's bumb-shells. Most of the clothing 
ami commissary-stores were burnt up. The bombardment was 
crontiniied with the assistance of several of Admiral Farragut's 
large ships. On the 23rd the most efficient gun in Fort St. 
Philip, a heavy rifle-piece, was dismounted by a mortar-shell 
(this is one of the very few instances that occurred during the 
war of a piece having been dismounted by vertical fire), and 
the mortar flotilla, that up to this moment comparatively had 
Huflered but little from the fire of the forts, was now even less 
annoyed by it. 

In regard to tlie effect of this bombardment on Fort Jack- 
K>ii the following will be found interesting : — 



'* South-west Pasa, Mississippi River, 
May 4tb, 18G2. 



«< 



"Sir, — ^Whilo engageil in the 8ur\'ey of the injuries 
reoeived by Fort Jackson during the bombardment and the 
pasKigc of the fleet, several incidents came under my notice, 
which, at your request, I have now the honour to submit to 
you in writing. While waiting for the boat to take us off*, on 
the last day on which we were engsiged in the survey, Mr. 
Oltmanns and I fell into conversation with some men who had 
\twn in the fort as part of the garrison. One of them, wlio 
said he was a New-Yorker, particularly informed us — a reliable, 
intelligent man, from the moilcration of his sUitements — and I 
think his information well worthy of note. 



** General I. K. Duncan had command of lx)th forts, and 
(Vilonel E. Iliggins, who mme ywirs ago was an officer of the 
Unitctl Stiitcs' navv, had the imnuNliate (H»mmand of Fort 
Jackson. Colonel Iliggins luis the credit (»f lieing a most 



22 TREATISE ON COAST-DEFENCE. 

brave and vigilant officer. For forty-eight hours my inform- . 
ant thought Colonel Higgins had not left the ramparts, and 
never seemed in the least disconcerted when the bombs were 
falling thickest around him. A large proportion of the forces 
inside the fort were northern men, and there were also many 
foreigners. The party that seized the fort early in 1861 was 
a company of Grerman Yagers, and there were a number of 
Irish also. In all there were some 600 or 700 men in the fort 
at the time of the bombardment. The northern men were 
mostly sent down at an early stage of the proceedings, and I 
imagine most of them volunteered, hoping in that way to 
avoid suspicion, and perhaps not to have to fight against the 
government after all. 

" Colonel Higgins had no expectation of being attacked ; 
that is, he thought no fleet could be brought against him 
sufficiently strong to risk an attack. There was a company 
of sharpshooters attached to the forces, under the command of 
Captain Mullen. They numbered about 200, and were largely 
recruited from the * riffraff" of New Orleans. They scouted 
as far down as eight or nine miles below the forts, and brought 
nightly reports to Fort Jackson, travelling by the bayous and 
passes on the south-west side of the river. The main body, 
however, lay in the edge of the woods below Fort Jackson, 
about a mile and a half from it. From here they fired on the 
boat that pulled up under that shore on the 14th. The grape 
and canister shot that the Owasco threw into the bushes made 
their berth uncomfortable, and they broke up their camp, came 
into the fort all wet and draggled, having thrown many of 
their arms away, and swore that they would go to New 
Orleans ; and they went. 

" My informant voluntarily gave the credit of reducing 
the fort to the * bomb fleet.' The fort was so much shaken 
by this firing that it was feared the casemates would come 
down about their cars. The loss of life by the bombs was not 
gre4it, as they could see them coming plainly, and get out of 



BOMBARDMENT OF FORTS ST. PHILIP AXD JACKSON. 23 

the way; but the cfiect of their fall and explosion no skill 
could avert. About one shell in twenty failed to explode; 
even those that fell in the water going off as well as the others. 
It is well worth noting that the bombs that fell in the ditch 
elufse to the walls of the fort, and exploded there, shook the 
fort much more severely than any of those that buried them- 
selves in the solid ground. 

** The firing was most destructive the first day, and the 
vowels lying on the north-east side of the river, which were in 
plain view of the forts, made much the moirt effective shots. 
The bomb-vessels lying on the other side of the river were at 
at all times totally invisible, the best glasses failing to dis- 
tinguish their bush-tops from the trees around them. During 
the bomlxirdment the only guns that were much used were 
the rifial guns, of which there were three, and the four 10-incli 
eolumbiads, and Dahlgren 8-inch guns, eight in number. The 
mortars (in tlie fort) fired occasionally. One of the rified 
guns, mounted on the fort proper before the Ixmiliardment^ 
was sent, two days before the fire opened, to Fort Pillow. 

" One of the rifles in the water-liattery was originally one 
of the barbette pruns, a 32-iK>under. It was Kent to New 
Orlesms to l>e rifle<I, and a week after the second one was Kent ; 
but the first, on trial, proving a failure, the second one wiis 
not changed. 

** The large columbiad in the water-l)attery was made 
somewhere in Secessia, but exactly where my infonnant did 
not know.* 

" The fort was in perfect order when the l)oml>anlinent 
c^mimenced, it having always Ikx>u strictly jHiliivd, and the 
dirt, which now disfigures everything, is the aceumukition of 
a few da vs. 

*• The water did not eiitor tho fort until tht» Irvee ha^l Uvii 
broken with lioml>s; and during the suinnK*r of iHtil. wIh'U tho 
Mississippi W51S evni higher, the iKiraile-ground was entirely 

* It csrnic fruni tlic l'n<«lc^Ai Worl* jI Itichui'jiiil, Va. 
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dry. There was very little sickness in the fort, the water 
probably not having stood long enough to create miasma. 

" The discipline in the fort was very strict ; but what 
seemed to be felt more than the strictness was the bringing in 
of very young and inexperienced officers, who were placed 
in command of others much their superiors in knowledge.* 

" Suspected men were closely watched, and the punishment 
for improper talk among them was to tie a rope around the 
offenders, and let them float in the stinking ditch.f 

" The impression we derived from this part of the con- 
versation, however, was that the fort was very well governed, 
and that the man who was speaking had not often come 
under the displeasure of the authorities, for he was not eloquent 
on the subject of his wrongs. 

" The chain, as first stretched across the river, was quite 
a formidable obstacle. The chain was brought from Pensa- 
cola, and was a very heavy one. It was supported by heavy 
logs, thirty feet long, only a few feet apart, to the undernside 
of each of which the chain was pinned near the upnstream end. 
The chain was kept from sagging down too far by seven heavy 
anchors, from which small chains run to the main chain. 

" These anchors were buoyed with can-buoys taken from 
Pilot Town. In a few months, a raft formed on the upper side 
of this chain, which reached up to the forts, and its weight 
swept away the whole obstruction, and went to sea, carrying 
the buoys with it. 

" It was then replaced by the lighter chain, buoyed by hulks 
there, three weeks ago. Two of the large can-buoys were 
phicod in the magazine in the water battery. The night that 
Flag-Officer Farragut's fleet passed up. Colonel Iliggins was 
so Hure of destroying it that he allowed the first vessel to como 
up with the fort before opening fire, fearing that they would 

• Tlie firat rep^iment of Louisiana artillery was often called the first I^nisiana 
re«:iilani, because liere, as in the regular army, no election of oflicers was allowed ; they 
were api^ointeil by tlie Ta'jjident. 

t iinjfss cxag;;emtkHi. 
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be driven back prematurely, and escape him. When they 
8uccee<led in passing, he remarked, *Our cake is all dough; we 
may as well give it up.* 

" The small loss of life in the fort is due, to a great extent, 
to the fact that the men have been carefully kept below, only 
the guns* crews being allowed out of shelter. The New-Yorker 
was a powder-passer for the battery in which the rifled gim 
and the large columbiads of the main fort were, and, therefore, 
had a good opportunity of seeing what was going on, they 
being in pretty constant use. 

" One bomb broke into the officers' mess-room while they 
were at dinner. 

" On the first night of the firing, when the citadel and out- 
houses were all in flames, the magazine was in very great 
danger for some time, and a profuse supply of wet blankets 
was all that saved it. There was great consternation that 
night, but afterwards the garrison got used to it, and were 
very cool. 

" Fort Jackson mounted thirty-two 32-pounders on main 
{larapet, two columbiads on main parapet, one rifle gun on 
main parapet ; two columbiads in second bastion ; two 8-inch 
mortars in third bastion; eight 32-jx)unders in north-west case- 
mates ; six 32-pounders in north-east caFemates ; ten howitzers 
in boKtion casemates; two brass field-pieces ; two rifled guns in 
watcr-lxitterv ; one 10-inch columbiad in water-liatterv ; one 
^•-iiich columbiad in water-battery ; three 32-pounder gims on 
outer curtain — seventy-five guns in all. 

** Of these giiUH four were dismounte<l, but I could not see 
that the gun pn>i>er was injured in any case ; of the gun- 
fxirriajres eleven were struck, several of them lacing entirely 
d«'^1^ovetI ; and of the tnivern^s no less than tliirtv were 
iiijuretl. A large portion of the last iiijure<l were on the 
wehtern side of the outer curtain (where i>iily the^e guns were 
mount(Nl)y twenty out of thirty-nine Ijeing more or less 
iiijuretl. 
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'" The ramparts of the fort proper were very severely 
damaged on every side, but particularly on the two northern 
ones ; there has been great patching with sand-bags needed ; 
several of the entrances from the parade-ground imder the 
ramparts are masses of ruins, some of them being one-third 
chocked up with dSbris. 

" The casemates are cracked from end to end ; one of the 
bastion casemates has the roof broken through in three places ; 
another in one place, and its walls are so badly cracked that 
daylight shines through very plainly, the cracks being about 
four inches wide. 

" The entrances to the casemates are nearly all damaged, 
the roofs cracked, and masses of brick thrown down or 
loosened. All the buildings were destroyed by fire or bomb- 
shells, the two western bastions and the citadel being com- 
pletely burned out. The walls of the citadel are cracked in 
many places very badly. 

" Eighty-six shot and splinters of shell struck its faces. 
The amoimt of damage here reported would hardly be credited 
by any one who had taken a casual survey of the premises, 
and I myself should have considered it exaggerated if I had 
read it after passing through hastily the first time. After 
careful examination, however, the impression left on my mind 
is of a place far gone on the road to ruin, which will stand but 
little more before it will come down about its defenders* ears. 
Everything about the fort appears to have started from its 
place, some hardly perceptible, others so much that it would 
be hard to find where the proper place is. It looks to me as 
if the whole structure would have to be demolished and rebuilt, 

if the Government ever intend to fortify the site again. 

• •••••• 

" Very respectfully, 

" Your obedient servant, 

** F. H. GERDK8, Esq., " JOSEPH HARRIS. 

" Assistant United Stales' Coast Survey." 
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The small loss of life to the garrison from this homLard- 
ment is a most remarkable feature. The destruction went 
lieyond all description. The ground was torn by the shells as 
if (to use the expression of another eye-witness) " a thousand 
antediluvian hogs had rooted it up ;' the craters were from 
three to eight feet deep, and very close together, sometimes 
within a couple of feet; all that was wood in the fort was 
completely consumed by fire; the brick-work was knocked 
down ; the arches stove ; guns were dismounted ; gun-car- 
riages broken, and the whole presented a dreadful scene of 
destruction. New Orleans having been evacuated by General 
Mansfield Lowel, the commander of the Confederate forces, 
Admiral Farragut found no further resistance after he had 
passed the Chalmette Batteries. All communications of the 
fi>rts with the interior was now cut oflF, and on April 28th, 
1862, tliey were surrendered to Admiral David D. Porter, who 
from his mortar flotilla had bombarded them for 144 con* 
secutive hours. 

4. Ihrt Pulaski is another of the number of permanent 
works, that having been seized by the Southerners, and placed 
in state of defence by their engineers, was destined to succumb 
to the fire of Federal artillery. The fort is built on the bank 
of the Savannah River, and was considered a work strong 
enough succefisfully to defend the main water-approach to the 
city of Savannah. 

General Hunter, the commander of the Fc<leral land-forces, 
c>pened on the fort with his brejiching iKitteries on the 10th of 
April, 18G2. At two oVh>ck in the evening of the following 
d:iy Fort Pulaski surrendere<l. 

Tlic l)oml)anlment had Ix^gun at eight o'clock a.m. on the 
10th, and continue<l during the day; but at first, while pro- 
curing the ranges, it was somewhat inaccurate. On the wx^ond 
day, in spite of a high wind, tin* firing from the riticNl guns 

and colunibiads was vtTV tle^trnrtivr Xn thi* fort; the foniior 

» 

lM>ring into the brick facv of the wall like augt^rs, the latter 
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striking Kke trip-hammers, and breaking oflF great masses of 
masonry, which had been cut loose by the rifles. 

The four upper batteries were above sixteen hundred yards 
distant from Pulaski, and quite beyond the distance at which 
it has hitherto been held practicable to efiect a breach, but 
which proved an easy breaching range to the improved 
ordnance of the present day. When the fort surrendered, the 
barbette guns had been silenced, and many of them had been 
dismounted. The breach was practicable in two places, and 
could have been stormed without doubt. The enemy's pro- 
jectiles went through it, and were knocking down the opposite 
wall which protected the main magazine, so that the garrison 
was convinced that in an hour or two the magazine must be 
blown up. 

The heavy 13-inch mortars inflicted less injury than was 
anticipated ; the casemates, having been protected by sand-bags, 
were but little shaken from them. 

These instances will suffice for proving the incapacity of 
masonry to resist the fire of modem artillery. 
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CHAPTER III. 

II. — Earthy e^pedaUy Sand-works^ properly constructed j a better 
Protection against Modem Artillery than permanent Fortifir 
cations built on t/ie old plan. 

The Lest illustration and proof of this principle will bo found 
in the following statement of bombardments, which actually 
occurred during the North-American war : — 

L Island No. 10 is situated in a bend of the Mississippi 
River, near New Madrid, below Columbus. On the island 
pro|x?r only four batteries, mounting from two to four guns, 
had lieen established, while the left bjiiik (Tennessee side) of the 
river had been lined with eleven batteries, which, extending for 
the distance of one and a quarter mile, reached from Battery 
Rucker (No. 1) to Battery No. 11, opi)08ite the head of the 
island. These batteries could not be considered samples of engi- 
neering skill : they consisted of a i)araj)et five feet high, and 
twenty-two feet thick ; had no traverbcs against the splinters of 
burstcd projectiles, and no service magazines, thebudge-lxirrels 
standing on the terre-plein, and being protected agsiiiist the 
weather by tar|)aulins spread over them. The main magazine 
for all these batteries was hardly proof agsiinst heavy shelln; 
the lalM»ratorv had Ijcen established in an old shaiitv situate<l a 
little to the rear, but still within reach of the enemy's fire; the 
provisions were kept on a store-lxiat, and two steiimlMxits, flying 
tlie yellow flag, KTve^l as hospitals. There were no bonil>-proof8 
for the men, and the infantry forming {Kirt of the pirrison 
were ro|ic«site<lly <lriven from their encampments, and force^l to 
seek shelter agstinst the enemy's shells by oc<Mipying other 



30 TREATISE ON COAST-DEFENCE. 

camp-grounds in the woods that skirt the rear of the position. 
Against these batteries the enemy had concentrated a flotilla of six 
iron-plated gun-boats, one wooden gun-boat, and sixteen mortar- 
boats, all standing under command of Flag-OflScer A. H. Foote, 
who opened his fire early on the morning of the 16th of March, 
1862, and continued with changing vigour — on an average one 
shell in every ten minutes — till April 7th. On March 17th 
and April 4th the firing had been quite brisk, yet notwithstand- 
ing a bombardment of twenty-three days, the damage done to 
the batteries amounted almost to nothing : but one single gun 
had been dismounted. 

Two of the enemy's gun-boats, the Caronddet and the Pitta- 
burg, succeeded in passing the batteries during the nights of 
April 4th and 8th ; all communication with points situated on 
the river below was thus cut off, and the place fell, not because 
it had in any way been rendered untenable by the bombard- 
ment, but because it was being attacked in the rear by General 
Pope's whole army. 

2. Vick^urffy another point on the left bank of the Mis- 
sissippi River, had, after the fall of Island No. 10, Fort Pillow, 
Memphis, and New Orleans, obtained much importance, because 
its batteries now formed the main hindrance to the free navi- 
gation of that stream. The position for the batteries had been 
judiciously selected ; the parapets were of sufficient thickness, 
but were lacking in height, and nothing, or but little, had been 
done by the engineers towards creating bomb-proof shelters for 
the garrison of a place destined to be subjected to a series of 
some of the most fierce bombardments that took place during 
the course of the war. 

Rear- Admiral David D. Porter says, in his report of the 7th 
of February, 1863:— 

" On the morning when the ram Queen of the West went 
by the batteries, I had officers stationed all along to note the 
places where guns fired from, and they were quite surprised to 
find them firing from spots where there were no indications 
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whatever of any guns before. Tlie shots came from banks, 
pnlleys, from raiboad depots, from clumps of bushes, and from 
hill-tops, two hundred feet high. A better system of defence 
was never devised. 

" Vicksburg was by nature the strongest place on the river, 
but art has made it impregnable against floating batteries — 
not that the nimiber of guns is formidable, but the rebels have 
placed them out of our reach, and can shift tliem from place to 
place, in case we should happen to annoy them (the most wo 
can do) in their earthworks. 

" In a report I made to the Department while attached to 
the mortar-flotilla, I remarked, *that the navy could silence 
the water-batteries whenever it pleased, but that the taking of 
Vickhburg was an army aflair altogether,* and it would have 
to be taken by troops. At that time it mounted twenty guns, 
all told, 8cattere<l along as they are now, and ten thousand men 
could have marched right into it without opposition. 

• •••••• 

** Tlie people in Vicksburg are the only ones who have, as 
yet, hit ui)on the method of defending themselves against our 
gun-lxiatH, viz. : not erecting water-batteries, and placing the 
guns wnne distanci^ Ixick from the water, where they can throw 
a plunging shot which none of our iron-<*lads cc^uld stand. 

**I mention these facts to show the Department that there is 
no poHsible ho|X5 of any success agsiinst Vicksburg by a gun- 
l>oat attack, without an investmont in the rear of the citv bv a 
birge army. We am, j)erha|)s, destroy the city and public build- 
ingH, but that brings us no nearer the drsirod |M>iiit (the o|K»niiig 
<»f the Mississippi) than we are now, and would likoly put out 
the little s{)ark of Tnion feeling still existing in Vicksburg.'* 

Itear-Admiml Piirter gave in this ro|M»rt to tlu* S<»cn»tary of 
the Navv a fair account of the situation noar Vicksburg: he 
iiur«*<HNknl re|>eatc<lly in ilriving tlio ni«»n from tlifir pi(*<*<*s, and 
in t(*ni{»onirily silmcing the ('4»nf«MhTate Uitti'rirs by a m<»st 
furious fire comvntrato*! on tlicni fmm his fleet, yet no injury 
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of any note was done to these earth-works, and Vicksburg 
only fell after General Grant's large army had invested the 
place, and for several months had carried on regular siege 
operations. 

3. Battery Wagner was a sand-work built on Morris Island, 
with the view of preventing the enemy here from establishing 
breaching batteries against Fort Sumter. This battery had been 
almost constantly exposed to a most severe fire since the time 
the enemy had commenced operations against Charleston. Not 
being able to demolish the battery by the concentrated fire 
from the ships and batteries ashore, and less even to take the 
work by assault, the Federal commander had been compelled 
to proceed in regular siege operations against Battery Wagner. 
In these the Sappers were so much molested by the fire of its 
eighteen guns, that a general bombardment of the work was 
ordered for the 5th of September, 1864. 

Thirteen heavy pieces, seventeen siege and several Coehom 
mortars, assisted by the heavy battery of the New Ironsides^ 
opened on Battery Wagner early on the morning of Septem- 
ber 5th, and continued their fire without intermission for forty- 
two hours. The 11-inch smooth-bore guns of the New Iron-- 
sides fired shells, that, glancing over the parapet, and either 
bursting immediately over the gun-chambers, or entering the 
cover of the bomb-proof in their rear, did good execution. 
Less effective were the shells thrown from the batteries of 
rifled pieces ashore ; they mostly burst in striking, and threw 
up a mass of sand that fell back into the same place. . 

This tremendous firing silenced the work in a few hours, 
the gunners being compelled to seek shelter in the bomb- 
proof, and the working parties in the trenches were now 
enabled to advance to the salient and the flank of the eastern 
bastion, without being any further molested by the fire of the 
Confederates. The space between a row of palisades and the 
counterscarp of the ditch could even 1x3 filled with fascines and 
sand, and every preparation for a final assault, to have taken 
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place on the morninpf of the 7th Septeml)er, had been com- 
pleted when the Confederates evacuated the position. 

2864 Khot and Khellshad l)een fire<l ap^ainst Bsittery Wagner 
during these forty-two hours, the lx)inb-2)roof had been hit over 
1200 timcH, the parapet and traverses over 1400 times, and 
yet but three puns had been totally dismounted, and the bomb- 
proi^f remained intact. The embrasures of the sea-face and the 
l>anquette alone had been damaged to an extent that would 
liave required more thorough repiir. 

Thus, Battery Wagner is a striking proof of the little effect 
produced by artillery-fire on a well-constructed sand-work. 

4. J^ori Fisher^ erected since the outbreak of the war, was 
situateil near the extreme end of Federal (Confederate) Point, 
an<l was tlie main work protecting the entrance to Cajxj Fear 
River, and tlie approach by water to Wilmington. 

The fort was built of sand, had a heavy profile, and was 
provided with traverses and a bomb-proof. Its guns were 
mounteil en barbette. 

On this work Rear-Admiral David D. Porter ojx^ned, on 
the 24tli of Decemlx^r, 1864, with the batteries of n«»t less than 
thirty-three vesscds, among them the heavy Iwittery of the 
-AVir Ironsides^ holding liesides eighteen vessels in rescTve. 

Previous to making the* attack, a ImkU loatled with many 
t4»nH of |H»wder ha<l lRH.»n taken as near to Fort Fisher as ])os- 
fiible; the distance reacliLMl was alnait 250 to 300 yards from 
th«' U»arh. IVaijamin F. Hutli-r, then a major-genunil in the 
Fi-^k'nil anny, had sugg«'sted this idt'a in the ho|H» <if blowing 
Fort FishiT to atoms by the i^xplosion of so largo a quantity 
of jxiwdor. Tlu' infernal marliino oxpIimUmI at forty minutrs 
|i:L«*t oneo'i-IiK'k on the morning «»f tin* 21th of DoivmlKT with- 
out doing any damage whatovor to tin' fort. 

At lialf-|i:iM rlijvfu o\ItHk on thf wiuh' morning tho Um\- 
U'lrdmrnt was o|N*n«MK and continued till fi'Ur cM-liK-k in tlie 
i-vrning, at an avcrag** rwW Af 11. 'i shrlls |mt minuti*. In one 
hour and fift<*en minutes after the tirst sht»t had U^n firc-il 
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from the ships, the guns of Fort Fisher were temporarily 
silenced, it being indeed impossible for anything hmnan to 
stand the torrent of missiles falling into and bursting over the 
fort. A little after ten o'clock on the morning of the 25th, 
the bombardment was re-opened and kept up for seven hours, 
the fort first answering with a slow and deliberate fire. During 
the day the Federals landed a large force, and at half-past four 
advanced a line of skirmishers on the left flank of the sand- 
curtain, the fleet at the same time making a concentrated and 
tremendous enfilading fire upon the curtain. 

The garrison, however, at the proper moment, when the 
fire slackened to allow the approach of the enemy's land force, 
drove them off with grape and musketry ; at dark the enemy 
withdrew. 

General Benjamin F. Butler, in his letter of the same day 
to Rear-Admiral David D. Porter, says : — 

" Upon landing the troops and making a thorough recon- 
noissance of Fort Fisher, both Greneral Weitzel and myself are 
fully of opinion that the place could not be carried by assault, 
as it was left substantially uninjured as a defensive work by 
the navy fire. We found seventeen gims protected by tra- 
verses, two only of which were dismounted, bearing up the 
beach and covering a strip of land, the only practicable route, 
not more than wide enough for •a thousand men in line of 
battle. 

" Finding that nothing but the operations of a regular 
siege, which did not come within my instructions, would reduce 
the fort, and in view of the threatening aspect of the weather — 
wind rising from the south-east, rendering it impossible to 
make further landing through the surf — I caused the troops 
with their prisoners to re-embark, and see nothing further 
that can be done by the land forces. I shall therefore sail for 
Hampton Roads as soon as the transport fleet can be got in 
order. 
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" My engineers and oftiwrH rci^)rt Fort Fisher to nie as 
Rnbfitantially uninjnre<l as a defensive work." 

♦ ♦«♦««« 

While the ntrenpfth of the work had Ikh}!! jn-actic-ally 
tested, itrt defects ha«l also l)ccome known to the Southern 
enp^neers, who were busily at work in repairing damages an<l 
carrying out the plans for improvement that had Kuggeste<l 
themselves during the Inunliardment, when the enemy agjiin 
appeare<l in evt»n stronger force than the first time. 

On the 13th of tlanuary, 18(1'), Ke:ir-A«lmiral Davit! ]). 
Porter re-<»jKined on Fort Fisher a very ni])id and severe lire 
fn»m forty-four ships, placing the iron-<»lads. New IronsuleM^ 
Sa9iffti8j CanonicuSj AfahopoCj and }fonadnockj within 1000 yards 
of the fort. The lM>ml>;irdment was kept up during the night 
hv tlie Monitors and the Neto Ironyides. 

On the 14th the general iM^ndwirdmcnt (*oiiunciRvd at one 
oVlock P.M., and continui^l till long after dark; on the l."»th 
all ves.^-els had reached j>osition at alnnit lOt'Vcn o'clm-k A.M., 
ami ejM'h ojH^ncd tire as they got their an('h(»rs down. The 
tire was kept up furiously all day, yt't th<» Mound IJjittcry 
of the fort could not 1m» liindt^nMl from answering most 
grdlantly. 

A strong for<*<% under connnaiid of (Jenend Terry, had Ikmmi 

landcNl on the loth, and all arnmgements for an assudt on F<>rt 

Fisher lieing complete<l hy thnM' o'clock on the evening of the 

I.'ith, the asKitdt was ma«l«» at live i»'rl«M-k. HJOO Kiilors and 

400 marin«*s ha«l Iven tl«*tailed to ac<'i»iiij«iny the tpHips- the 

Kiilors to lM»sinl the s*'a-fa<*«s whih* the tr<Mips asstuhtnl the 

land hide. Se«-iiig S4» large a IhmIv of men c<»ming at thnn «»n 

the scji-side, the garri^m, under thr iiupres.sii»n that thi*< was 

the main atta«*k, eonemtnitrd the largi-r i»:irt <»f their t'on-*'s 

a;r:»in»*t it, and signally repuU' I tlie i-m-my, hut wi-n- taken in 

r**v»-rM* hv the land Inn**'** eummandi'il hv iJenend Terrv. 
• • • 

N<itwithstanding a np'^t o]i«*tiiiat«' d«-f«iief. p'tnating liglit- 
ing from onr traver^- t*» am»th«r. tin* hnive garri^^iu in all 
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2300 men — ^were not able to hold their own against the supe- 
rior strength of the enemy, and Fort Fisher fell. 

During the last bombardment of January 13th, 14th, and 
15th, the Federal fleet had fired over 50,000 shells against the 
fort, and yet the power of resistance of the work was so little 
broken, that the garrison was still able to repulse the deter- 
mined and gallant charge made by Admiral Porter's 2000 
marines and sailors on the sea-face, and held themselves even 
for several hours against General Terry, who poured in his supe- 
rior strength through the badly protected gorge of the fort. 

5. Fort PoiceU was built on an oyster-bank between 
Cedar Point and Little Dauphine Island, for the protection 
of Grant's Pass, which forms the entrance from Mississippi 
Sound into the Bay of Mobile. Admiral D. G. Farragut, 
commanding the Western Gulf Blockading Squadron, appeared 
before this work in February, 1864, and opened from his 
mortar and gim-boats a fire on the small fort, that would have 
battered any brick or stone structure into a mass of ruin. The 
firing, especially that from the 15-inch mortars, could in 
accuracy not have been surpassed; one shell after another 
falling on the earth-cover of the bomb-proof, penetrating as 
deep as three and a half feet, exploding, and opening a crater 
of seven feet in diameter. The bombardment was steadily 
kept up from February 22nd till March 2nd, without making 
any impression wliatever on the fort ; not a single gim had 
been dismounted, not a single traverse had been seriously 
damaged, nor had the parapet and the bomb-proof lost .any of 
their strength, all djimage done by the exploding shells being 
at once repaired by throwing sand-bags in the opened craters. 
But one man had been killed, another wounded, and the brave 
commandant of the fort, Lieutenant-Colonel James M. Williams, 
of the 21st Alabama Regiment, paid for his temerity in un- 
necessarily exposing himself to the shower of tlie enemy's iron 
missiles with the loss of his coat-tail. The wharf and quarters 
on the qpst face of the fort had been considerably damaged by 
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tlie bombardment. This face, being the gorge of the work, 
had not l)een completeil wlien Admiral Farragiit forced liis 
entrance into the Bay of Mobile ; an evacuation of Fort Powell 
being, therefore, the only meanH to siive itw garrison from 
capture, the place was al)andoned, after pre])ardtion8 for the 
blowing-up of the magsizine had been so well made, that its 
explosion took place hardly half an hour after Lieutenant* 
Colonel Williams, the last man, had left the fort. 



( ^8 ) 



CHAPTER IV. 

III. — Guns mounted en barbette^ even when protected by properly 
built Traverses^ may be silenced by a Concentrated Fire from 
Ships. 

To the instances mentioned in the preceding chapter of earth 
and sand-works not having been substantially injured as defen- 
sive works by the effect of some of the most severe bombard- 
ments which occurred during the North American War, other 
examples could easily have been added ; yet there are but few 
instances known in which the Federal fleet did not succeed in 
silencing, at least temporarily, Confederate batteries, when- 
ever a sufficient number of guns was brought against them 
to keep up a fire, that, brave and courageous as the artillery- 
men of the Southern army were, rendered it impossible for 
them always to stand by their guns. 

Batteries Wagner and Gregg, Fort Fisher, the batteries at 
Grand Gulf and Vicksburg, the water-battery of Fort Morgan 
— in fine, every' battery was, at least temporarily, silenced 
whenever the enemy brought up a greatly superior number of 
guns, keeping up a continued and concentrated fire against the 
battery. 

There were certainly instances of vessels being driven back 
by batteries, the guns of which were mounted en barbette. 
Admiral Dupont's attack on Fort Sumter, in Charleston 
Harbour, on April 8th, 1863, when nine iron-clads, among 
them the New Ironsides, had to withdraw from the fire of guns 
mounted ai barbette ; Commander John Rodger's attack on 
Drowry's Bhiff, l)elow Richmond, on Mav 15th, 1862, when 
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the Monitor and the iron-cLad frigate Galena^ with the Aroos- 
took^ Port Royaly and Nangatuckj were repulsed by Commodore 
Ebenezer Farrand's battery of 8-ineli and 10-ineli cohmibiuds; 
the attack on a email battery of 32-pounder8 near Sabine Pass, 
Texas, whereby the United States' ste;imers Clifton and Sachein 
were lost, September 8th, 18(53, will serve as a few of the 
many instances in which Confederate batteries rej)ulsed an 
attack of the Federal navy. Yet in not a single one of these 
attacks had the fire of the ships been kept up as vigorously 
and long as during the bombardments mentioned in the pre- 
ceding chapter. 

Some of the Southern engineers, desirous of giving to the 
gims and artillerymen a more efficient protection than is given 
by mounting ginis en barbette^ constructed casemates of two 
and even three thicknesses of railroad iron. On trial these 
casemates were found so dangerous, not l)eing able to resist a 
10-inch shot, that thev were entirelv abandoned, and earth or 
Kand-works built in their place. 

Ah nuHlels of such works, the following are given : — 
1. Fort Pofrell (see Plate II., figs. 2 and 3) was built on 
a shell-lxink, at high tide partly submerged. The terre-plein 
had to lie raise<l 3 feet alK)ve high tide; and for this reason 
first a r«»w of cribs (5 feet wi<le, 10 fi»et long, and G feet 
high, made of 12-inch pine l<»gs) was place»l along tin* outside 
line of the luisis of the work. F<»r the filling of the space 
inside this line of cribs, ovster-slu'lls were us<'d till a level with 
low water ontsidt? ha<l U^en reached. The <'ribs themM»lves 
Were filled with kuhK and ]»n»trcte<l by nn-ks on the out^itle. 
An attack from tlu* west (.Mis>iNsippi Sound) K'ing to l»e 
exiMf-tiif fir>t, the w«*strrn farr, first of all, was phuiMl in a 
Mate of defen<-«». The parajwt was S ft»**t high, 2.') f«»et thick, 
hail an int«*ri<»r hlo|N* of nnc-tliinl of its height, tell on the 
Mi|wrior rre>t 2 f«i*t, and ha«l an exti-iior ^ltljM' of 1 to 1. 
On ea«-li fae<* i»f thf Work time guns wi-n* mountisl, each 
Mandiug in its own circular <liand«r, l>> feet in diameter at 
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the bottom, and 24 at the top. These chambers were formed 
by heavy traverses, which being elevated 3 feet over tlie gun- 
chamber, and reaching 9-12 feet over the superior crest of the 
parapet, extended to the bomb-proof, forming part of the para- 
pet of the cavalier. The guns were mounted at a distance of 
60 feet from centre to centre of their platform. In order to 
enable the parapet securely to withstand the effect of a heavy 
bombardment, it received not only the heavy profile of 25 feet, 
with an exterior slope of 1 to 1, but also a broad berm. On 
this berm another parapet, 4 feet 6 inches high, giving protec- 
tion only against musketry, was built for the double purpose 
of gaining the greatest possible effective line of infantry-fire 
against boat attacks, and of giving the work an abundant 
supply of sand out of which to fill the sand-bags necessary for 
the repairing of damages sustained by a heavy bombardment. 
A further judicious use of the large sand-masses required for 
the construction of this work was made by establishing tra- 
verse rifle-pits, and a line of infantry defence on the cavalier, 
which latter also served as position for two Wliitworth gims. 
The bomb-proof contained the main powder-magazine, a shell 
and filling-room, a laboratory, a blacksmith-shop, water-tank, 
surgeon's-room, besides quarters for the men. A covered 
passage established safe communication between the gun-pits, 
and each gim had been provided with its own service- 
magazine. The traverses formed a kind of embrasures for 
the guns, allowing them a field of about 110°-170°, which 
could be increased by cutting part of the traverses, or decreased 
by closing the embrasure with sand-bags. The importance of 
the steadiness of platforms, and the thorough securing of the 
pin of the chassis of barbette-carriages having impressed itself 
on the mind of the chief engineer of the department by his 
experience (dearly bought at Island No. 10, where of fifty-one 
guns, thirty-eight had dismounted themselves after the first 
fire, in consequence of the badly-constructed platforms having 
settled in the new ground), extraordinary care was bestowed 
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on the laying of a firni foundation for the platforms, and on 
making them as strong and level as possible. As a foundation 
served four sills, 12x 12 inches, and 12 fet»t long, whidi were 
laid parallel to each other, at a distance of 3 feet from a»ntre 
to centre; on these four otlier sills of equal size were lai<l cross- 
wise, with the sjinie distance between tliem, the upjK^r sills l)i»ing 
let into the lower ones, so that the whole formed a level surface, 
which was 8 feet l)elow the superior crest of the parajK^t. After 
the eartli had been finnly j)acked in an<l around the sill-frame, 
the first platform, forming an octagon, and consisting of fourteen 
pieces of sjiwn timl)er, 12x12 inches, was laid, and secured 
by l»olts to the sill. On this another octagonal platform, con- 
sisting of twelve pieces of timber, of the siime size (12x12 
inches), and on this agtiin a thinl platform, cimsisting of ten 
timbers, was securely fastened, the three platfonns forming 
three steps, making it easy for the gun detachments, especially 
Nos. 1 and 2, to step from their expose<l jx)sition on the plat- 
fonn to a jdace giving them the advantage of lieing protected 
by the full height of the parajK»t. The pin resteil on a <lisk ot 
in»n, half an inch thick, and was let through the whole of the 
upjier ami part of the middle platform ; Ixisides, it was secureil 
by the pintle-cross, which consisted! of two piccvs of timlier, 
r> ft»et long, K) inches wide, and 5 inches thick, KH'urelv 
fastenc<l to tlie ]»latfnrm by iron ImjUs, The grc»atest <*are was 
liestnwe<l on laying the travrrMM'inle level in all its piirts. 
To prevent an ar(*umulati(»n of rain-wat«T on the )»latform, 
planks tajMTing fn»m tin* ]»intl«MToss to the travcrMM.*irrlc, ami 
having a sIojm* of one-half of an inch towanls the |K»riplHTy, 
w»»re laiil in a<ldition. Auger-holfs )K»ri*«l through these 
planks and tht* up|N*r platform timlH*rs, |>:i.»ing und«T the 
travrrwwireli*. tornird small drains for water tailing on the 
platform. The wlmif* was sittirat<Ml with ro>inH>il, pn»t«.*<'tiiig 
tin* tinilN*rs again-! the intlueno' «if th** Wf-athtT. 

In |N*rniant>nt f<»rtiti<-atlnns tmindatinn- **i ;rranite or l^'ton, 
and iron pintl«*-«:ri»s*«*'s, will naturail\ U* preferre<l fur plat- 
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forms ; in provisional fortification, however, when the engineer 
very often lacks time and material for carrying out more com- 
plete plans, the platform here described will be found to answer 
all purposes. 

The channel west of Fort Powell had been obstructed 
by torpedoes and a row of chevatus-de-frise made of railroad 
iron. 

2. BaUeriea on Choctaw Bluffs on the Alabama River ^ 110 
miles above Mobile. If Fort Powell may serve as a model for 
a water-battery, as they were towards the close of the war 
constructed by Southern engineers, the Choctaw BluflF batteries 
will give an idea of the general plan followed in the con- 
struction of batteries, when placed at a certain elevation above 
the level of the channel which they were intended to defend. 

Choctaw Bluflf is situated on the right bank of Alabama 
River, at a distance of eight miles from Owen Bluff, on the 
left bank of the Tombigbee River, and about fifty miles above 
the junction of these rivers. Both places had been fortified 
with the view of closing the navigation of the two rivers in 
case Mobile should fall into the hands of the enemy. 

The highest elevation of the bluff above the mean height 
of the Alabama river is 9 1 feet ; its slope towards the bend 
of the river is gradual, whilst its fall towards the river-bank 
and a boggy bottom, that is situated between the river and a 
millpond, is very steep. The position was well chosen, the 
course of the river being such as to expose a boat to a heavy 
fire not only while approaching and passing the batteries, but 
also after having passed them. 

Two gulleys, running at nearly right angles to the river, 
facilitated the moimting of two guns five feet above high-water 
mark. AU other guns were placed in gun-chambers sunk 
into the natural ground, and lying in different vertical and 
horizontal planes, thus forming terraces en echelon. The position 
was to be protected in the rear by a strong line in bastions. 
From the j)arade of tlie work well-covered communications led 
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into the several gun-chambers, which all stood in communi- 
cation with each other by a gallery 4 feet wide and 6 feet 
high. From these galleries a short branch led to the pervice- 
magazines established for every gun ; the main magazine was 
built in one of the many guUeys within the enceinte of the 
place. A heavy parapet, giving perfect protection to riflemen 
aiming at the portholes of the enemy's vesseln, extended from 
gun-chamber to gmi-chamber, serving at the name time as a 
traverse against any enfihiding fire. Proviwons wx^re stored 
in bomb-proof storehouscH; there were bomb-proof surgeon- 
rooms, kitchens, and wells ; heavy traverses against enfilading 
firo or fire en rei^rse had been erectwl wherever deemed ne- 
cessary. It would have been almost impossible to dismount 
any of the gmis, except by vertical fire, and then only by a 
chance shell ; in fine, all the cxjxirience gained in engineer- 
ing at Charleston, Savannah, Wilmington, Vicksburg, and 
other places had been put in requisition for the building of 
thcK? Ixitteries. And yet in order to silencv them the enemy 
would have l)een re<|uired only to bring sixty or seventy guns 
to U»ar on them, kwping up a rapid and concentrsitcnl fire. 

The calibre and nuniU'r of guns su)>i)ose<l to l»e ef[ual, a 
luitterv, the guns of which are mounte<l en iMirlMUte^ may alw.iys 
Iv silcncLil by an iron-clad pn»tecteil by plating of suflicient 
thickn«»ss. Hut an enemy will always have the advantage of 
lining able to omciMitnite agsiinst any numl>er of guns ashore 
a larger nuniU»r of guns on his ships: he may conmien(*e an 
eng;ip»nient or break it ofl'at his own convenience; mav cIioh? 
hiftown ranges an<l jMisitions, an<l um» liishhrapiiell with terrific 
vVlx^'X agsiinst so de.siraMe a mark as a gun nHMinttnl en 
/ffiHtefie mnM 1h» to tli«' naval gnniHT. Masking tlu» guns of 
the K'lttery with hainl-Uigs, and retaining the fin* till the 
enemy has appmaehed tn within h> (*I<im* a range that tlu* fire 
must ne<i'?ssirily pnNJuee a M-ven» efl'iNt t*u the in>nH-lad or 
ironH'lads agaiiiM which it is (*<»n<i-iitrat«MK is pr(»)i;i)»lv the 
liest wav of fiL^hting a K'lrU-ttc-gun K'itt«rv ; vet the K'itterv 
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will, after all, in nine cases out of ten, be silenced by the 
rapid firing of the superior number of guns brought against it. 

Therefore, in order to build a battery able to cope with 
modern iron-clads it is not only necessary to avoid, in the 
construction of the battery, all material not able to withstand 
the effect of a heavy artillery-fire, but it is also absolutely 
necessary to give to guns and gim-detachments a more effi- 
cient protection than is afforded them by moimting the gims 
en barbette. 

It is, however, not the object of this treatise to enter into 
a detailed discussion of, or to decide between, all the features 
of the various systems of iron-casemated batteries which have 
been proposed for coast defence during the last few years, and 
this subject will therefore be dismissed with the following 
general remarks : — 

1. All officers of the navy and of the corps of engineers 
who, during the American war, had opportunities for gaining 
practical experience in the attack on, and defence of, positions 
along the coast, no matter on which side they gained this 
experience, agree that sand or earth is the cheapest and best 
material that could be used in the construction of batteries. 

2. The reduction of such works, properly constructed and 
provided with bomb-proofs, when left to the navy alone, required 
a long time and great expenditure of ammunition. 

3. Guns mounted en barbette may be silenced by a superior 
nmnber of guns being brought against them. 

4. Therefore, the guns and gun-detachments should be pro- 
tected by iron casemates, standing behind a sand-parapet, and 
exposing the least possible surface as an object to the enemy's 
fire. 

5. Whether for these iron-casemated batteries the most 
perfect system known, that of the revolving monitor-turret, 
or the simpler mode of covered iron screens, be adopted, a 
thickness of at least twenty inches at its most exposed points 
would not appear too great for the armour on which the fire 
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of a hundred giiiis and more may be concentrated all at the 
ssime time. 

6. The front surface of tlie caHcmate should at all its points 
present to tlie enemy's missik*s an anjicle small enough to render 
the lH)lt, bjill, or shell liable to glance off. 

7. The pivot-jM)int of the gun should Ik) thrown into the 
ombnisure, which should be so small as to bo almost closed by 
the muzzle of the gun. 

S. The single lotteries should lie connectcMl by a strong 
san<l-curtain, which they should enfilade by their fire. 

0. All works ex|M)sc»d to an attack from the rear, after the 
enemy's fleet has pjisseil the bsitteries, should be closed and 
heavily armed in the g<»rge. 

10. Whcrevfr the )M)siti<>n will allow, a scattering of the 
pims is prefersible to placing them close together. A dis|M)sition 
of this kind diK.»s not exclude a conccntniticm of the fire from 
all guns, while it renders it more difli(*ult for the enemy to 
efftH.*t a concentration of his fire on anv one batterv. 

11. The armament of strainl-l>jitteries nnist grejitly de{)end 
on their flevation alM>ve the water-level. During the American 
war, sm<H»tIi-lM»re guns of heavy calibre (l()-in(*h, 1 1-inch, and 
l.'i-inrh) tlid nni>t ex<'ellent exi»<Mition in low-water Uitteries. 
Thf efftN-t of an 11-inch «>r l.Vinrh shot agsiinst the turret of 
a Monitor is to Iimim^u th<* rivets and lx»lts of the plating, to 
jar and d<'rang«» tlie macliinery of the turret, and to hpread the 
vifit't of tin' fnr(i.» of its bl<»w over a large surface, rend<Ting 
tli«' turi'i't liable to U»iiig |>enetrat4Hl by the next ^hot striking 
n«-ar th*' sim«* plan*. Tin* arruratr and plunging fire from 
ritlrd pir<i"«. plaitNl at a oTtain «'l«*vation i»ver the Irvel of the 
watrr, muM have a m«'Nt ilr>tnirtive eff«N-t on tin* df^'ks of 
iitifiM-Jail- : and for thr*e reanms, a iimibination of low-water 
kiti«-ri«*^. arnit' 1 with 11-inrh and I.Vinrh snnM»th-lN»n» guns, 
and of liiglji-r pla<'i»«l Iiatt4*rii*^ arm«*<l with rifled pir<i*sof lu»avy 
<*:ilibrf, ap|N*ars to 1^* thf most judirions theory, wherever the 
(rrtHuid will allow it- Ifing i-sirri^^d into efft-^'t. No ir(»n-<*lad 
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could withstand the effect of a vertical fire from heavy pieces ; 
but whether it will be possible or not to render the fire of 
mortarSy by rifling them, accurate enough to justify their 
coming into general use in coast-defence against ships, future 
experiments alone will disclose. 
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CHAPTER V. 

IV. — "iVo Forts ju)w built can keep o\U a Uxrije Fleet unless tfie 

Channel is obstructed.'' 

Reab-Admibal David D. Pobtsb. 

Slpposixcj : — 

(a.) The circle of effective fire against irou-clads to liave 
the ra<liiiH r = 1700 yards ; 

(A.) A battery to Ikj place<l on the very e<lge of a narrow 
channel, and a vessel to 1k3 ol)lipe<l to run nearly the full 
length of the diameter (2 r= 3520 yards) of the above circle 
liefore [isissing its jieriphery a second time ; 

{c.) It to'lxj jKMisible to loatl, i>oint, and fire a heavy gun 
*»nfe in everv four miinites ; 

(d.) The sj)ee<l of the vessel to 1x5 ten miles an hour. 

The fnll<m*ing deiluctions are made : — 

1. The vusscd will run the distance of 3r)20vards in twelve 
minutes ; 

2. During this time she can Ije struck but four times from 
one and the same gun« viz. : 

1st shot at the distance of 17(>0 yards. 
2nd ,, „ r)H<;j 

:ird ., ,. ri8(;j 

4th „ „ 17U0 ,, 

Therefore, to hit rach vcsm*! of» for instancx*, the twenty that 
may nnii|>oNe a fhitilla twrnty times in twelve minutes, one 
hundre«I guns would l»e rt'quinHl in the ^lI«»re-l•;4tto^Iu^ ; hut 
twentv is the numUT (»f shots and shells that t(»«ik effe<*t on 
the I/artjortlj A«lmind Farragut's tlag->hi]», during the naval 
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combat on August 5th, 1865, in and after passing Fort Morgan. 
The Hartford was the most exposed vessel of the Federal fleet. 
The Confederates served their guns faithfully in spite of the 
torrent of shrapnell, grape, and shell raining on them from 
the passing ships : they had, by dint of long practice, become 
fine gunners. The engagement between the fort and the 
Federal fleet, and the Federal fleet and Admiral Buchanan's 
little squadron, lasted from 7.6 a.m. till 10.10 a.m., fifteen times 
twelve minutes, and yet there was not a single vessel in Far- 
ragut's fleet (the Tecumseh, sunk by a torpedo, excepted) that 
could not have continued the action ; or if Dog River bar and 
the obstructions had allowed, run up to the upper batteries, 
engaging these also. The sinking of a vessel by artillery-fire 
alone is a more difficult thing than is commonly supposed by 
artillerymen, and is usually the result of a fortimate chance, 
which has directed the shot to some vital spot. The difficulty 
of taking accurate aim is considerably increased by the motion 
of the vessel endeavouring to force a passage, and the storm of 
missiles poured into the battery makes it no easy matter for the 
men to serve the guns with regularity and coolness. 

As a proof that artillery-fire alone will never again prevent 
a steam-fleet from forcing a passage, the channel of which has 
not been obstructed, the following instances are given : — 

1 . — Attack orij and passage of Forts Jackson and St. Philip^ 

on the Mississippi. 

(a.) Flag-Officer Farragut's detailed Report of the 

Battles of the Mississippi. 

" United States* Flag-ship Uartford^ 
«• At anchor off the City of New Orleans, May 6tb, 1862. 

"Sir, — I have the honour herewith to forward my 
report, in detail, of the battle of New Orleans. On the 23rd 
of March I made all my arrangements for the attack on, and 
passage of. Forts Jackson and St. Philip. 

" Every vessel was as well prepared as the ingenuity of her 
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dommandcr and officers could suggest, both for the preservation 
of life and of the vessel ; and, perhaps, there is not on record 
such a display of ingenuity as has been evinced in this little 
squadron. The first was by the engineer of the Hichmondy 
Mr. Moore, by suggesting that the sheet-cables be stopped up and 
down on the sides in the lines of the engines, which was imme- 
diately adopted by all the vessels. Then each commander made 
his own arrangements for stopping the shot from jxjnetrating 
the boilers or machinery that might come in forward or abaft, 
by hammocks, coal, bags of ashes, bags of sand, clothes-bags, 
and, in fact, every device imaginable. The bulwarks were lined 
with hammocks by some, by splinter-nettings made with ropes 
by others. Some rubbed their vessels over with mud, to make 
their ships less visible, and some whitewashed their decks, to 
make things more visible by iiiglit during the fight, all of which 
you will find mentioned in the reiM)rts of the C(»mmander8. In 
the afternoon I visited each ship, in order to know pwitively 
that each conmiander understood my orders for the attack, and 
to JHx* that all was in readiness. I had looked to their efficiency 
liefore. Every one apiKjared to understand their orders well, 
ami hK»ke<l forward to tlie conflict witli finnness, but with 
anxiety, as it was to be in the niglit, or at two o'clock a.m. 

"I had previously sent Captain lk»ll, with the j)etard man, 
with Lieutenant Commanding Crosby, in t\w Pinola, and Lieu- 
tifiiant Commanding Caldwell, in the Itiisca^ to break the chain 
which crossed the riviT, and was sup|M»rted by eight hulks, 
which were strongly nuM.rcd. This duty was n(»t thoroughly 
juTfonnetl, in coum'^ucuci: of the failure to ignite the jn^tards 
with thepilvanic iKittery, and the great strength of the <Mirrent. 
Still it was a suovss, and, under the circumstanivs, a highly 
meritorious one, 

"The ve*<»^*l l>oardtMl bv Lieutenant Conunanding Caldwell 
apjiears Xo have had her chains so weurtHl that they could Ikj 
c^iM I.Mise, which wjis done by that t»ffi(Tr, an<l therein- making 
an i»|>ening sufficiently large for the ship to i^ass through. It 

K 
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was all done under a heavy fire, and a great hazard to the vessel, 
for the particulars of which I refer you to Captain Bell's report 
(marked A). Upon the night preceding the attack, however, 
I despatched Lieutenant Commanding Caldwell to make an 
examination, and to see that the passage was still clear, and to 
make me a signal to that effect, which he did at an early hour. 
The enemy commenced sending down fire-rafts and lighting 
their fires on the shore opposite the chain, about the same time, 
which drew their fire on Lieutenant Commanding Caldwell, 
but without injury. At about five minutes of two o'clock a.m., 
April 24th, signal was made to go imder way (two ordinary red 
lights, so as not to attract the attention of the enemy), but 
owing to the great diflSculty in purchasing their anchors, the 
Pensacola and some of the other vessels were not imder way 
until half-past three. We then advanced in two columns, 
Captain Bailey leading the right in the gun-boat Cayuffa, 
Lieutenant Commanding Harrison, he having been assigned 
to the first division of gun-boats, which was to attack Fort 
St. Philip, in conjunction with the second division of ships, 
and the Hartford^ the left ; Fleet-Captain Bell leading the 
second division of gun-boats in the Sdota ; Lieutenant Com- 
manding Donaldson to assist the first division of ships to attack 
Fort Jackson, as will be shown by the general order and 
diagram sent herewith. The enemy's lights, while they 
discovered us to them, were, at the same time, guides to us. 
We soon passed the barrier chains, the right colimm taking 
Fort St. Philip and the left Fort Jackson. The fire became 
general, the smoke dense, and we had nothing to aim at 
but the flash of their guns ; it was very difficult to distinguish 
friends from foes. Captain Porter had, by arrangement, 
moved up to a certain point on the Fort Jackson side with his 
gun-boats, and I had assigned the same post to Captain Swart- 
wout, in the Portsmouth^ to engage the batteries to the south- 
ward and eastward of Fort Jackson, while his mortar-vessels 
poured a terrific fire of shells into it. I discovered a fire-raft 
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coming down upon us, and in attempting to avoid it ran the 
fihip on shore, and the ram Manassas, which I liad not seen, lay 
on the opposite of it, and pushed it down upon us. Our ship 
was soon on fire half-way up to her tops, but we backed oft', and 
through the good organization of our fire department, and the 
great exertions of Captain Wainwright, and his first lieutenant, 
oflicers, and crew, the fire was extinguislied. In the meantime 
our lottery was never silent, but j)oured in its missiles of death 
into Fort St. Philip, opposite to which he had got by this time, 
and it was silenced, with the exception of a gini now and then. 
By this time the enemy's gun-boats, some thirteen in numlK?r, 
licsides two inm-clad nims, the Manassas and the Louisiana, had 
liecome more visible. We took them in hand, and in the course 
of a short time destrove<l eleven of them. We were now fairlv 
past the forts, and the victory was ours, but still here and there 
a gun-boat making resistance. Two of them had attacke<l the 
laiwui, which vessel, by her greater sjkxmI, was much in a<ivance 
of us; they ran into her, and caused her to sink, but not In^fore 
she had destn)ved her adversaries, an<l their wrecks now lie side 
l>y side, a monument to the galhmtry of Captain lioggs, bis 
officers, an^l crew. It was a kind of guerilla ; they were fighting 
in all directions. Captains Ifciiley ami Ik»ll, who were in com- 
mand of the first and se<*ond <Hvisi<ins of gun-lH>;its, wen* as 
active in rendering assistance in every <lirection as lay in 
their |>ower. Just as the wx»ne appNirt^l to U* cIoMng, the nun 
ManoMos was s<?en coming up under full sjmhmI t4» attack us. 
I iHrecte<l (*aptain Smith, in tln» JZ/xviM//////, to turn and run 
her down ; the onler was instantly olM»yed, by the J//W>a*//?i 
turning and going at hvv in full sjuh^I. Just as we exiN-^'te*! 
Uf sue the nun annibilattMl, when within fiftv vards of ea<'h 
other, she i»ut Iht helm bard a|M»rt, d<»<lgeil the J//jwiwr//y/i\ 
and ran ashon». The J//.viv<i/>/'i imiuhhI two bmadsides into 
her, and sent her dritung <iowii the river. Thus vhn^tl our 
m<»rning*s work. 

"The l)i'partment will |KTcei\e that after the <»rg;uii/-ition 
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and arrangements had been made, and we had fairly entered 
into the fight, the density of the smoke from guns and fire- 
rafts, the scenes passing on board our own ship and around us 
(for it was as if the artillery of heaven were playing upon the 
earth), that it was impossible for the flag-officer to see how 
each vessel was conducting itself, and can only judge by the 
final results and their special reports, which are herewith 
enclosed ; but I feel that I can say with truth that it has rarely 
been the lot of a commander to be supported by officers of 
more indomitable courage, or higher professional merit. 

" D. G. Farragut, 

<* Flag-Offioer, Western Gulf Blockading Squadron. 



•• Hox. GiDBON Welles, 

Secretary of the Navy, Wasliington City, D.C. 



u 



(b.) Eeport of Commander Eichard Wainwright. 

** Ukited States* Flao-shif Hart/ard, 
" Oflf City of New Orleans, April 30th, 1862. 

" Sir, — I have the honour to submit the following report 
of the part taken by this ship in the actions of the mornings of 
April 24th and 25th instant, oflf Forts Jackson and St. Philip, 
and below the city of New Orleans. 

"At 3.30 A.M. on the morning of the 24th got under way, 
and at 3.55 the Hartford opened fire from bow guns, engaging 
Fort Jackson, and receiving a galling fire from both forts. At 
4.15 grounded on shoal near Fort St. Philip, in the endeavour 
to clear a fire-raft, which was propelled by a ram on our port 
quarter, setting fife to the ship, the flames bursting through 
the ports and running up the rigging, endangering the ship as 
much from fire, if not more, than from the gims of the enemy. 
Went to * fire-quarters,' extinguished flames, and backed oflf — 
a heavy fire being kept up by both forts upon us all the time, 
and we continuing to fire in return upon them until out of 
range. Passed and fired into several rebel steamers on our 
way up tlie river. 

" On the 25th instant, steaming up the river, cleared ship 
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for action at 9.30 a.m., and at 11.30 dih:covered two batteries, one 
on each bank of the river, wliieli commenced firinj^. We then 
opened fire with bow guns, and shortly were in i)Osition to mko 
both batteries, and at first fire of the fort battery drove the 
enemy on the right bank from his guns. After 2)a8sing, were 
fired on by riflemen, but witliout injury. 

** The ship was much riddled, having received tliirty-two 
shots, some of them of a serious nature. There were also two 
guns disabled by the enemy's fire. 

"K. Waixwright, 

'* Commaiuler United Statev* Ship Uart/ord. 
•• FLAo-OrricEB Fabbagut, 

** CommtiidiDg WestGrn Gulf Blickodiuj; Squadron.** 

(c.) Rkport of Captain T. T. Cravkx. 

" rMTKi) Statkh* Steam-huxu* lirwtklyn^ 
"^Mitsuuipiii Kivor, ufT New OrleauH, April L'Gtii, 18G2. 

" It becomes my duty to add that, on the morning of the 
24th, soon after the action between our fleet and the Forts 
St. Philip and Jackson, commenccMl, in consequence of the 
darkness of the night an<l the blinding smoke, I lost sight of 
your ship, and when following in the line of what I sup|K>Ked 
to be your fire, I suddenly found the Brooklyn running over 
one of the hulks and rafts which sustaineil the chain Ijsirric-ado 
of the river. For a few moments I was ciitangle<l, an«l fell 
athwart the stream, our liow gnizing the shore on the let^ 
bank of the river. WhiK» in this situation I n»<vive<l a pivtty 
H-vfn* fin* from Fort St. Philip. Imme«liately after extri<-ating 
my ship fn»m tin* nifts, Imt ln»ad was turne<l up stn'unu and a 
f«w minutes thcrfaftrr sh«» was fivblv butt^^l bv the ivleliratini 
ram JA/waviei>. She camt- butting into our starlioard gangway, 
first firing from her trajH^hmr, whrn within aUnit tin fit^t of 
th«» ship, din-^'tly ti»wanls mir Munki'-Mark, Imt shnt i^nti-ring 
alKMit 5 ftvt alMivc the watrr-line, and hnlging in the Kind- 
Uips which protected our Htcam-drum. I had dihcuvered this 
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queer-looking gentleman, while forcing my way over the bar- 
ricade, lying close into the bank, and when ho made his 
appearance the second time I was so close to him that he had 
not an opportimity to get up his full speed, and his efforts 
to damage me were completely frustrated, our chain-armour 
proving a perfect protection to our sides. He soon slid off, and 
disappeared in the darkness. A few moments thereafter, being 
all the time under a raking fire from Fort Jackson, I was 
attacked by a large rebel steamer. Our port broadside, at the 
short distance of only 50 or 60 yards, completely finished him, 
setting him on fire almost instantaneously. 

" Still groping my way in the dark, or under the black 
cloud of smoke from the fire-raft, I suddenly found myself 
abreast of St. Philip, and so close that the leadsman in the 
starboard chains gave the soimdings, * Thirteen feet, sir.' As 
we could bring all our guns to bear, for a few brief moments 
we poured in grape and canister, and I had the satisfaction of 
completely silencing that work before I left it, my men in the 
tops witnessing, in the flashes of their bursting shrapnells, the 
enemy running like sheep for more comfortable quarters. 

" Aft;er passing the forts, we engaged several of the enemy's 
gun-boats; and being at short range — generally from 60 to 
100 yards — the effects of our broadsides must have been 
terrific. This ship was under fire about an hour and a half. 
We lost eight men killed, and had twenty-six wounded ; and 
our damages from the enemy's shot and shell are severe. I 
should not have been so particular, sir, in recording so many 
of the incidents of the morning of the 24th, had I not been 
out of my proper station ; but justice to my officers and crew 
demands that I should show that the Brooklyn was neither 
idle nor useless on that never-to-be-forgotten occasion. 

• ««•«• • 

" On ihii morning of the 25th of April, as the fleet was 
proceeding up the river, at about a quarter past eleven o'clock, 
two batteries were discovered, one on our starboard bow, and 
the other almost directly ahead. Signal was made from your 
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ship to prepare for action. At this time the flag-ship was the 
leading vessel, tlie Brooklyn was the second in the line, and 
the Iroquois third ; tlie others were astern, and somewhat 
scattered. A few minutes after your signal, the Cayuga passed 
the Brooklyn^ and so close as to compel me to hail, and request 
her commander not to force me out of my station. She pushed 
on, and even passed the flag-ship. 

** About noon, being then 1\ mile distant from them, the 
batteries opened a raking fire upon us. The fire of the star- 
board battery was immediately rea|)onded to by this ship, then 
about lialf-a-cable's length astern of the Hartford^ and twenty- 
one shots from our 80-pouiider rifled gun were rapidly, and 
with remarkable precision, thrown into it, only two of these 
shots failing to take effect. A few minutes afterwards, the 
BrooUyn, then steaming at the rate of ten knots, by the sudden 
sheering off' and slowing down of the Hartford, for the pur- 
pone of engaging the enemy, necesfiarily sheennl in shore* 
which brought her up within 150 or 200 yards of the jwrt-hand 
battery, and so as to obstruct the fire of the Hartford. The 
Brooklyn then o}x*ned fire with grajx} and canister, stoj)ped her 
cngincA, an«l, lying witliin less tlian 100 yards of the river 
bank, delivered two other broiidsides. • ♦ ♦ 

" Tnos. T. Ckavex, Captain. 

•* FLAo-OrnncB I). G. FABRACii-T, 



CommADfliiij; Wi-«t«ni (iulf BlockaJing Stiutilron.* 






(//.) Rkport of Commandkr Charles S. IkxjGS. — Loss op 

Unitki) States' Steamer Vamna. 

•* Unitkd Stateh' Steamer Broakltfn^ 
•M)fr N\-w OrluAtm, April innli, lSr>2. 

" Sir, — I liave the li<»n«»ur to re|M»rt that, after passing 
tlM» liatterics with tlie straiiMT Varuna^ uiidtT my c^uiiniand, on 
the nii»niing of the 2 Ith. fiiidin;: my vosm'I amid a m»st of 
ri'lM*! straiiRTH, I start4,Ml ahr;uK drlivfriiijr hrr firr, Inith star- 
ln«rd and jnirt, at cwry our that shr jijism'*!. The first <»n her 
8tarN«ird U-ani that n-ceiM.-*! her Hro apiH-:iR*<l to l»e crowdiHl 
with truo()0. Iler boiler wa» explode<l, antl bhe drifted to the 
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shore. In like manner, three other vessels, one of them a gun- 
boat, were driven ashore in flames, and afterwards blew up. 

" At six A.M. the Vanma was attacked by the Governor 
Moore, iron-clad about the bow, commanded by Beverly 
Kennon, an ex-naval officer. This vessel raked us along the 
port gangway, killing four, and wounding nine of the crew, 
butting the Varuna on the quarter, and again on the starboard 
side. I managed to get three 8-inch shells into her abaft her 
armour, as also several shots from the after rifle-gun, when she 
dropped out of action partially disabled. 

"While still engaged with her, another rebel steamer, 
iron-clad, with a prow imder water, struck us in the port 
gangway, doing considerable damage. Our shot glanced from 
her bow. She backed off for another blow, and struck again 
in the same place, crushing in the side ; but by going ahead 
fast, the concussion drove her bow around, and I was able, 
with the port guns, to give her, while close alongside, five 
8-inch shells abaft her armour. This settled her, and drove 
her ashore in flames. Finding the Varuna sinking, I ran her 
into the bank, let go the anchor, and tied up to the trees. 

" During all this time the guns were actively at work 
crippling the Governor Moore, which was making feeble efforts 
to get up steam. The fire was kept up imtil the water was 
over the gun-trucks, when I turned my attention to getting 
the wounded and crew out of the vessel. The Oneida, Captain 
Lee, seeing the condition of the Vartma, had rushed to her 
assistance, but I waved her on, and the Governor Moore sur- 
rendered to her, the vessel in flames. 

" In fifteen minutes from the time the Varuna was struck 
she was on the bottom, with only her top-gallant forecastle out 
of water. 

"Charles S. Boggs, 

*• FLAG-OrFiora D. 0. Fabraout, " Commander United States' Navy. 

*' Commanding Western Gulf Blockading Squadron.** 
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{e.) COMMAXDER PoRTER's DETAILED REPORT. 

" United States' Steamer ITarriet Lane, 
" Forts Jackaou and St. Philip, April 30th, 1862. 

" Sir, — I have tlie honour to lay before you a report 
of the proceedings of the mortar-flotilla under my command 
Hince the day the vessels entered the Mississippi River. 

"On the 18th of March all the mortar fleet crossed ^Pass 
a VouJtre bar, towed by the Harriet Lane, Oicasco, West field, 
and Clifton, the two latter having arrived that morning. I 
was ordered by the Flag-Officer Farragut to proceed to South- 
west Pass, which I accordingly did ; there we awaited orders, 
being at any moment ready to go to work on the fort. 

" As yet only the Brooklyn and Hartford had crossed the 
bar; a short time after the Richmond passed over, and then 
the Muisimppi and the Pensacola came from Ship Island to try 
their hand at getting through. There was not at the time a 
great depth of water, and their pilote were not at all skilful or 
acquainted with the bar. I volunteered my services with the 
Hteamers belonging to the mortar-flotilla, and after eight days* 
laborious work, succeedeil in getting the ships through, and 
anchored them at Pilot Town. I do not hesitate to sjiv, but 
fi>r the exertions of Commander Renshaw, Lieutenant Com- 
manding Bsildwin, and Lieutenant Commanding Wainwright, 
that the two latter ships would never have got inside; the 
iliiimi. Lieutenant Commanding Harrell, also rendorcHl ajwist- 
ance; but as his vessel was an unmanageiible one, he (H>uld 
d(» no more than act as a strcani-ancli(»r to heave the 8hi|is 
a)iea<l bv. 

" Too much praise cannot lie awanle<l to tin* <*onmian«lerH 
of the M'eAtfuld and Clifton (Hmshaw and Ifcildwin) fi»r the 
exertions they displayi^l on this occ:isi<ni. Thi»v km^w that 
the sunvfw of the exjietlitinn di»jN'iidnl on getting thrsi* shi|iH 
over, and they never once fahcre*! in their duty, working 
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against adverse circumstances, and impeded by a fog of eight 
days' duration, which obscured a vessel at the distance of 
60 yards. The Harriet Lane also did all she could with her 
small power ; and in the end the united power of these vessels 
succeeded in getting over the bar the heaviest vessels that ever 
entered the Mississippi River. 

" When the ships were all ready to move up, I directed 
Mr. Gardes (assistant on the Coast Survey) to proceed in the 
Sachem, and make a minute survey from * Wiley's Jump ' up to 
the forts. He detached Mr. Oltmanns and Mr. Harris, the first 
an assistant on the Coast Survey, the latter sent out by the 
superintendent (Mr. Archibald Campbell) of the north-western 
boimdary, to perform what might be required of him* The 
work was performed in boats ; Lieutenant Commanding G-uest, 
in the Owasco^ being detailed by me for the purpose of pro- 
tecting them. These two gentlemen, Messrs. Harris and 
Oltmanns, performed their duty most admirably. In three 
days they had surveyed and triangulated over 7 miles of the 
river, their observations taking in Forts Jackson and St. Philip. 
Much of this time they were under fire from shot and shell at 
a distance of 2600 yards, and were exposed to concealed rifle- 
men in the bushes. On one occasion, Mr. Oltmanns was fired 
upon from the bushes while surveying in one of the Owasco's 
boats, one of the balls striking an oar; but the boat's crew 
drove the enemy off with their rifles, and Mr. Oltmanns pro- 
ceeded with his work, establishing the position the mortar 
vessels were to occupy with great coolness and precision. I 
deem it due to these gentlemen to mention their names 
honourably as a tribute to the Coast Survey — the utility of 
which is not properly appreciated — and as a mark of high 
satisfaction with them for their invaluable services. 

" The survey being completed, and marked positions being 
assigned to the vessels when their distance from the fort could 
be known to a yard, I brought up three of the schooners to 
try their range and durability at a distance of 3000 yards. I 
found the range satisfactory, and had no reason to doubt the 
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durability of the mortar-beds and foundation. I received but 
little encouragement from any one about the success of the 
mortars, it having been confidently predicted that the bottoms 
of tlie schooners would drop out at the tenth fire. I had no 
doubts myself about the matter, having perfect confidence 
in the schooners. Lieutenant Commanding John Guest guarded 
the Coast Survey party while they were employed, returning 
the enemy's fire whenever he thouglit he could do so with 
effect. 

** On tlie 16th Flag-Officer Farragut moved up the fleet, and 
I wan told to commence o|>eration8 as noon as I was ready. 

"The «?cliooners sailed up partly or were towed by the 
steamers, and on the morning of the 18th they had all reached 
their |)ONitions ready to o|)en fire. Previous to taking their 
places I had directtnl their masts to be dressed off with bushes, 
to make them invisible to the enemy and intermingle with the 
thick forest of trees and matted vinos l)ehind which thev were 
place«l. This arrangement proved to lie an admirable one, for 
never once during the bombardment was one of the vessels seen 
fn»m the fort**, though their approximate }x>sition was known. 
As the bushes were blown away during the Ixjmliardment they 
were renewed, and the masts and roi>es kept covered from view. 
The pla<*e I seleete<l for the mortar-vessels was under the lee of 
a thick w«mm1 closely interwoven with vines, and presenting in 
the direction of Forts Jacks^^n and St. Philip an imi>enetrablc 
mass for thrw InuMlred yards, through which shot could K-Jircely 
juiss. PVom our masthtN'uIs the forts couM lie plainly seen, 
thoiigli ol>servcrs there c<»uM not si»e us in return. The hea*! 
v^'SM'l of the first <Uvision, Licutt^nant Commanding Wats^m 
Smith, was pla<cd at this |H»int, Sn.'iO yanls from Fort Jackson, 
.'{iihO from St. Philip; the VfSM»ls were then drop|>tHl in a line 
cl<»M? to carh <»thcr, their |M»sitions having U»en marke<l by the 
Cojist Survey |i«irty, and Messrs. Oltmanns and Harris su])er- 
intending {H*rHinaIly that earh one was a<'<|uainted with the 
projK»r distamv. Next to Lieutenant (\»niman(ling Smith's divi- 
sion of seven vessels (Xor/olk Packet^ Lieutenant Commanding 
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Watson Smith ; Oliver H. Lee^ Acting-Master Washington God- 
frey ; Paraj Acting-Master Edward Gr. Furber ; C. P. Williams^ 
Acting-Master Amos R. Langthome ; Arietta, Acting-Master 
Thomas E. Smith ; William Bacarif Acting-Master William P. 
Rogers ; Sophronia, Acting-Master L}Tnan Bartholomew) was 
placed the six vessels of the third division, under Lieutenant 
Commanding K, R. Breese {John Griffith, Acting-Master Henry 
Brown; SlaraAJJru^n, Acting-Master Abraham Christian; Racer, 
Acting-Master Alvin Phinney; Sea Foam, Acting-Master 
Henry E. Williams ; Henry James, Acting-Master Lewis W. 
Pennington ; Dan. Smith, Acting-Master George W. Browne), 
and one vessel, the Orvetta, Acting-Master Blanchard, all lying 
in line close together, 

" All the vessels mentioned were anchored and secured to 
spring their broadsides, as occasion might require. In the mean 
time Lieutenant Commanding John Guest was sent ahead 
in the Owasco to clear the bushes of riflemen which had been 
found to lurk there, and cover tiie vessels from the fire of the 
forts when it should open; the West/ield, Clifton, and Miami 
being engaged in towing the vessels to their posts. 

" I placed six vessels of the second division, imder command 
of Lieutenant W. W. Queen, on the north-east shore of the river, 
the headmost one 3680 yards from Fort Jackson, to which 
the division was directed to turn its attention. The following 
vessels and acting-masters composed the division : — 

*^ T. A. Ward, W, W. Queen, commanding Second Division. 

" M. J. Carlton, Charles E. Jack, Acting-Master. 

" Matthew Vaaser, Hugh H. Lavage, Acting-Master. 

" George Mangham, John Collins, Acting-Master. 

" Orvetta, Francis E. Blanchard, Acting-Master. 

** Sidney C. Jones, J. D. Graham, Acting-Master. 

" When the divisions were all placed, signal was made to 
commence action, and they opened in order, each one firing 
every ten minutes. The moment the mortars opened. Forts 
Jackson and St. Philip responded with all their guns that could 
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bear, but for some time did not appear to get the riglit range ; 
the hulls of the vessels on tlie north-east slioro being covered 
with reeds and willows, deceived tliem somewhat, though their 
sliot and shell went over. The fire of the enemy was rapid, 
and as the shell and shot began to grow rather hot, I sent to 
the flag-officer asking that some of the gun-boats should be sent 
to draw their fire. For one hour and fifty minutes Lieutenant 
Commanding Guest had, at the head of the mortar-fleet, borne 
the fire of the forts uninjured, and only left there to get a supply 
f>f ammunitioiL After I went on board his vessel and ordered 
him to retire, the mortar-vessels having been reinforced by the 
(B^n-boats sent up by the flag-officer, by midday the fire on the 
vesKcls on the nortli-east shore (Lieutenant Commanding Queen's 
division) became so rapid, and the* shot and shell fell so close, 
that I went on baard to move them. One large 120-pound 
shell had psis^eil through the oibin and damaged the magazine 
of Lieutenant Commanding Queen's vessel, the T. A. Wardy 
a>ming out near the water-line, her rigging was cut, and shot 
flying over her fast. The George Mangham, Acting-Master 
John Collins, had received a 10-inch shot near her water-line, 
HO I move^l them both (amtrary to the wishes of the oflicers) 
two hundre^l yards further astern, throwing the enemy out of 
his range, which he did not discover for two or three hours. 
At five o'clock in the evening the fort was <liK'overed to Ik3 in 
flames, and the tiring of the enemy cea.^e<l. We afterwards 
leame<l that the <'ita<lcl had l)cen fwvA bv our boml>-sholls, an«! 
all the clothing of the troops an<l commissi ry -stores had In^en 
hiirnt up, while great <listress wa- rXjM»rit»n(vd l»y the enemy 
• •wing to the h<"jit and dang<'r tn the inag:izine. Had I known 
tlie extent <»f the fire, I should have prtKinnled all night with 
the lHinil»ardnient ; but the crews had ha<l nothing to eat or 
tirink sinci^ davlight. I knew not how mueli the m4»rtar-l»e<l8 
and vesM'Is might lia\e suflrn*d. Night firing w;w uncertain^ 
as the wind had M-t in frenh, and n(»t knowing how \imf^ a 
lj(»m)iurdment I might have to gi» through with, I decnanl it 
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best to be prudent. A little after sunset I ordered the firing 
to cease^ and made the only mistake that occurred during the 
bombardment. The fire in the forts blazed up again at night, 
but I thought it one of the fircrrafts they lighted up every 
night at the fort. 

" The first and third divisions, under Lieutenants Command- 
ing Smith and Breese, acquitted themselves manfully that day, 
and though the shot and shell fell thick about them, behaved 
like veterans. We fired on this day over 1400 shells, many of 
which were lost in the air owing to bad fiizes. No accident 
of any kind occurred from careless firing, and after a careful 
examination, the vessels and mortar-beds were foimd to be 
uninjured. On that night, at two o'clock, I ordered Lieu- 
tenant Conmianding Queen to drop out of the line of fire, and 
I placed him on the south shore, in a safer and closer position, 
though not one where he could work to such advantage, the 
fort being plainly visible from his late position, and the effect 
of the shells could be more plainly noted. On the south shore 
the pointing of the mortars could only be done from sights fixed 
to the mastheads, and many curious expedients were resorted 
to to obtain correct firing — expedients very creditable to the 
intelligence of the commanders of the vessels. We heard after- 
wards that our 'first day's firing had been more accurate than 
that of any other day, though it was all good. 

" On the morning of the 19 th we opened fire on the enemy 
again, when he tried his best to dislodge us from behind our 
forest protection without effect ; our fire was kept up as rapidly 
as the men could carefully and properly load, the enemy return- 
ing it with what heavy guns he could bring to bear on us, 
most of his shot going over us amongst the shipping and gun- 
boats, which were on guard and employed drawing the fire 
away from us. About nine o'clock on the second morning the 
schooner Maria J. Carleton, Charles Jack, master, was simk by 
a rifle-shell passing down tlirough her deck, magazine, and 
bottom. I happened to be alongside at the time and had nearly 
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all the stores saved, also the arms. As slio went down, the 
mortar was fired at the enemy for the la«t time, and that was 
the last of the Carleton. We hauled her on to the bank when 
we found that she was sinking, and were thus enabled to save 
many of her stores, but she finally slipped off the bank into 
deeper water, and nothing was left visible but her upjxjr rail. 

"Two men were wounded in the Carletan. Acting-Master 
Charles Jack came out in this vessel from New York ; he lost 
his mainmast in a gale off Cape Ilatteras, but persevered luitil 
he arrived in Key West, and sailed with the flotilla to Ship 
Island. He went through another gale, but got into |)ort safe. 
He was almost always up with the rest in working up the 
river under sail with his one mast ; and when his vessel sunk, 
he volunteered his services on board the vessel of Lieutenant 
Commanding Queen, to whose division he belonged. On the 
second day the firing from the forts was rather severe on the 
masts and rigging of the first division. I wanteil to remove 
them a little further down, but was prevented from doing so 
at the retpiest of Lieutenant Commanding Smith, who seemed 
determined not to withdraw until something was sunk. He 
had one man kille<l in the Arietta^ Acting-Master Smith, by 
a 10-inch shot striking lietween the stop of the mortar-l)e<l 
and the mortar, wliich disiiblc^l it for a time only; it w.ifl 
re|iaire<l in two or tlirt^ Imurs, tlie m(»n meanwhile imder fire 
without any <x*<Mipation to ktM»p up their interest. One or two 
men were woun<le<l this day. We had another conflngnition 
in the fort, the shells having set fire to s<»me quarters put up 
for offie<»rs on tlie nortli-west angle of the works : they were all 
consum4*<l. T1h» firing s4M'me<l to K» g<MKi this day, though 
Ki»me said the sliells went over, and otliers s:iid thev fell short. 
The pn»of of iMHMiraey was, tliat the lotteries were sil«.»ncof| 
everv tiiiM* tljt» sliells wen» efuni^ntrat^Nl mi aiiv one iK>int. The 
(w/A's iMMiig S4I bad, I gave up the plan of timing them, and put 
ill ft Jl-lftigth fucfA^ to burst afti*r tliey had entere<l the ground. 

** In some res|»eets this was dis:idvantag<.*ous, but we l(A»t but 
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few by bursting before time in the air. The ground being wet 
and soft, the shells descended 18 and 20 feet into the ground, 
exploding after some time, lifted the earth up, and let it fall 
back into its place again, not doing a great deal of harm, but 
demoralizing the men, who knew not what the consequences 
might be. The eifect, I am told, was like that of an earthquake. 
When the shells hit the ramparts they did their work eifectually , 
knocking oflF large pieces of the parapet, and shattering the case- 
mates. On the third and fourth days the ammunition on board 
began to grow short, and the steamers had to be sent down to 
bring it up, the boats of the squadron also assisting all they 
could in the strong current to supply the vessels. The steamers 
lay close to the mortar-vessels, while the shot and shell were 
flying all about ; but, strange to say, not a vessel was struck, 
though I expected to see some of them injured. The employ- 
ment of them in that way could not be avoided. Everything 
was conducted with the greatest coolness, and the oflScers and 
men sat down to their meals as if nothing was going on — shells 
bursting in the air and falling alongside, and shot and rifle-shell 
crashing through the woods, and tearing the trees up by the 
roots. On the fifth day the fire from the forts on the head of 
the first division was very rapid and troublesome, one hundred 
and twenty-five shots fell close to the vessels in one hour and 
thirty minutes, without, however, doing them any damage, 
beyond hitting the Para^ the headmost vessel, and cutting up 
the rigging and masts. The fire of the enemy had been attracted 
to the mastheads of one of the large ships which had been moved 
up, and which they could Kee over the woods. I deemed it 
prudent to move three of them two or three lengths, much to 
the annoyance of the officers, who seemed indisposed to yield an 
inch. Still, my duty was to look out for the vessels, and not 
have them destroyed. The Norfolk Packet got a piece of a shell 
through her decks, and had her rigging and crosstrees cut 
away, and one man wounded. For three days and nights the 
officers and men had had but little repose, and but few com- 
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fortable meals, fto I divideil the (livisions into three watches of 
f5iur hours each, firinp^ from one division about 168 times a 
watch, or altogether, during twenty-four hours, 1500 shell. 
Tin's I found rosteil the crews and produced more accursite 
firing. Overcome with fatigue, I hud seen the connnandei^s 
and crows lying fast asleep on deck, with a mortar on board 
tlie vessel next to them thundering away, and shaking every- 
thing around them like an eartlKjuake. The windows were 
liroken at the Ifcilisc, thirtv miles distant. It would lie an 
interminable un<lertaking, sir, if I were to attempt to give a 
minute .iccount of all the hard work |>erformed in the Hotilhi, 
or mention sepanitely all the meritorious acts and patient 
enduraiK^e of the conunan<lers and crews of the mortar-vessels. 
All stuck to their duty like men and Americans ; and though 
some may have exhibited more ingeiniity an<l intelligenc*e than 
others, yet the jK^rformance of all connnande<l my highest admi- 
nition. I c;innot sjiy ten) nnich in favour of the thrtHJ com- 
manders of divisions. Lieutenants Wab^on Smith, W. AV. Quet*n, 
and K. K. IJriH*s<». I can onlv sjiv I wouM like alwavstohavo 
them at mv side in times of danwr and dillicidtv. Thev were 
untiring in their devoti«»n to their <luties, directing their ofliivrs, 
who could not Ik> supiKisetl to know as miu.*h alnHit \\w\v (hities 
as thev did. I left the entire <*ontrol of these divisions to them- 
selvc^M, trusting impliritly that they w<mld faithfully <rarry out 
tin* orders which I had given them previous to the iMimkird- 
laent, and knowing that no |M>wder or sh(*ll would In' thrown 
away if they c<*uld help it. The end justili<^l my (*«>nlidenciMn 
them. Durinu: a Ixtnibardment of six davsthev wereeonstantlv 
ex|i«iM*il t^) a sharp fire from heavy guns. If they hustainc<l 
no M'rioiis damage to their ve.ssc*ls it was no fault of the en«»myt 
who trietl his XwaX to d<;strov them, an*! who, after I had with- 
drawn the vesM*ls of Lieutenant Tonnnanding (ju<*i*n from a 
very ex{H»s4H| |ii»^iti(»n, re|iort(*<l that h«* had sunk tli<*m. 

"After liomlisinling the fort tor thn-^Mlstys I lM*gan todcsiKiir 
of taking it, and, indeed, U*gan t(» 1<»S4' my oaiiidencv in mortars. 
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but a deserter presented himself from Fort Jackson, and gave 
me such an account of the havoc made by our mortar-practice, 
that I had many doubts at first of his truth. He represented 
hundreds of shells falling into the fort, casemates broken in, 
citadel and outbuildings burnt, men demoralized and dispirited, 
magazine endangered, and the levee cut. We went to work with 
renewed vigour, and never flagged to the last. 

" On the night of the 20th an expedition was fitted out, under 
Commander Bell, for the purpose of breaking the chain ; it was 
composed of the gun-boats Pinola and Itasca. It was arranged 
that all the mortars should play upon the fort while the opera- 
tion was going on, which they did as fast as they could safely 
load and fire, nine shells being in the air frequently at one time. 
The vessels were discovered, and the forts opened fire on them 
at a distance of from three to eight hundred yards. Lieutenant 
Crosby informed me that but for the rapid and accurate fire of 
the mortars the gim-boats would have been destroyed. The 
mortars silenced the batteries effectually, and Colonel Higgins 
ordered the men into the casemates, where they were in no way 
loth to go. These facts have been obtained from prisoners. The 
Itasca, Lieutenant Caldwell, slipped the chain of one vessel, and 
was swept ashore by the current, when the Pinola, Lieutenant 
Commanding Crosby, got her off*, both remaining in that posi- 
tion over thirty minutes, though seen by the enemy and seldom 
fired at. 

" On the 23rd I urged Flag-Officer Farragut to commence 
the attack with the ships at night, as I feared the mortars would 
not hold out; the men were almost overcome with fatigue, and 
our supply-ships laid a good way off: The enemy had brought 
over two heavy rifle-gims to bear on the head of our line, and 
I was aware that he was daily adding to his defences, and 
strengthening his naval forces with iron-clad batteries. The 
23rd was appointed, but the attack did not come off*. I had 
fortunately diemouilted with a shell, on that day, the heaviest 
rifle-gim they had on St. Philip, breaking it in two, and it 
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annoyed uh no more. I did not know it at the time, but tlioupht 
the ammunition h«id given out. On tlie 23rd the order was 
given to move at two o'cl<x^k, in the order wliicli flag-officer 
will mention in his rejwrt. The steamers l^elonging to the 
mortar-flotilla were assigned the duty of enfilading a heavy 
water-battery of six guns, an<l the l)arl>ette of guns which 
commande<l the approach to the forts ; and the mortars having 
obtained good range during the day, were to try to drive the 
men from the guns by their rapid fire, and bursting shells over 
the par.ii>ets. The flotilla steamers, comiH)sed of the Harriet 
Lane^ Lieutenant Commanding Wainwright, leading; West- 
jieldj Commander Renshaw; Oiotvtco^ Lieutenant CV>nnnanding 
Guest; C///Vcm, Lieutenant Commanding Ifcddwin; ami Miamij 
Lieutenant Connnanding llarrelK moved up (when the flag- 
officer liftiNl his anchor), 70 fathoms apart, ami t<M>k |>osi- 
tion under the liJilteries ; the leading vessi^l ilOO yards off, 
the others closing uj) as the fire A>mnuMKtMl. Then, as soon 
as the Hartford^ Brookh/n^ and Richmond jkissimI, tliry ojH'ne<l 
with shrapnell nn the forts, having ren^ivtnl the fire trii or 
fifteen minutes l>ef«»re replying to it. As the fire was high, 
and thev were close in sh«>re, nearer tin* forts than the enemv 
HUp{)OHe<l, they cK-i'UpicHK as it turiie<l out, a s;ift»r ]N>sition 
than the vt*ss4»ls further out, thrre U^ng only oiu? killed 
and one w<iunde<l on Iniard the ILirrit't Lam'^ while the other 
stejimersmuaiuiNl untouc'hiNl. The(*<»mniand<Tsof all the vt^ssels 
on this oc(*asi<>n ditl their dutv, omiIIv kept their vesM*Is close 
up, finjil nipidly and aeruratoly, and the signal was not made 
to retire until the last vesM*l of our gallant s<piadn»n passe^l 
thnnigh the flames, whieli s«H»iue<l to In* literally eating them 
up; every man, s|Kir, or r«HM* was [>lairdy wM*n ami<i the light, 
and every movement of the ships iifit^**! ; that last v<*ss4»l, the 
elegjint lrfM/wn\ wouM provokingly linger and slt»w her engines 
opjNwite the forts to give the reU'ls a ta-tc* of her formidable 
Uittery. When sIh* al>o disip|N»are«l in the Mii»»ke, our >ignal 
Willi hung «>iir t<» retire, our dut\ haxing In.'^mi ai*<*<»mpli>lM*<i, 
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and the fort turning its entire attention to our little force. It 
could not, however, do us much harm, as the rain of mortar- 
shells almost completely silenced them. Never in my life did 
I witness such a scene, and never did rebels get such a casti- 
gation. Colonel Higgins ordered the men from the batteries 
into the casemates to avoid the mortar-shells, which fell with 
particular effect on that night, while grapeshot and shrapnell 
from the ships gave them but few opportunities to fire from 
their casemates. The ships had gone by, the backbone of the 
rebellion was broken, the mortars ceased their fire, and nothing 
was heard for a time but the booming of guns as our fleet 
went flying up the river, scattering the enemy's gun-boat«, 
and sinking them as they passed. We all sat down to rest 
and speculate on the chances of seeing our old friends and 
brother oflScers again. 

"I was very hopeful myself, for I knew that the enemy had 
been too much demoralized during the last week by mortar- 
practice to be able to stand against the fire of our ships. I 
gave the ships, when they started, forty-five minutes to pass 
the forts, they were only seventy from the time they lifted 
their anchors. I lost the services of a well-armed and useful 
vessel, the Jackson^ for the attack on the batteries. Her com- 
mander, Lieutenant Commanding Woodworth, during the 
affair, was appointed to tow the Portsmouth ahead of the mortar 
steamers, but was carried down the stream. He persisted, 
however,- in taking her into her berth after the battle was 
over, and the steamers had retired, and anchored her, I believe, 
within nine himdred yards of the fort. His reception, and 
that of the Portsmouth, was a warm one, for the east batteries 
opened on them ; and, after escaping miraculously, the Ports- 
mouthy with some shots in her hull and rigging, and one or 
two killed and wounded, coolly drifted out from under the 
guns, and took her old position. Had the rebels not been 
overcome with despair she would have fared badly. 

" Immediately on the passage of the ships, I sent Lieutenantr 
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Commanding Guest up with a flag of truce, demanding the 
surrender of the forts. The flag of truce wan fired on, but 
apdogized for afterv\'ardH. The answer was — 'Tlie demjind is 
inadminsible/ Giving the men that day to rest, I prejmred to 
fill up the vessels with aninmnition, and commence the lM>m- 
iKinknent agsiin. Having in the mean time heard from P'lag- 
Officer Farragut that he had safely |)assed the lotteries, I deter- 
mined to make another attempt on these delude<l jKMiple in tlio 
fort« to make them surreiuler, and ssive the further efi'usi(ui of 
hlofxL Flag-Officer Farragut had unknowingly left a trouble- 
8ome for(x» in his rear, eonsisting of four steamers and ai 
powerfid stesim-battery of four thous;in<l tons and sixteen heavy 
giuis, all protected by the forts. I did not know in what con- 
dition the Ijsitterv was, onlv we ha<l lcarne<l that she came down 
the night l»eforc, ready prepared in wijh; out our whole Ht.*et. 
If the encmv counted so suix*lv on dcstrovin«r «»ur whole fleet 
with her, it U^hoved me to lie pnnlent, and not let the mt»rtar- 
veftsels U» s;irrifictNl like the vessc»ls at Xorft»lk. I conunencxil, 
then, a lM»ml»ardment on the iron-clad l«itt<»ry, suppt»sing it lay 
close inider Fort Jacks<»n, and alsii set the vess4*ls to w«»rk 
throwing shells into Fort tiaekson again, to let them know that 
we were still taking cjire of them; but there was no respoUM*; 
the fight ha«l all U-en taken out of them. I sent the nmrtar- 
ve«sels U»low to refit and prejwire f«»r seau as also to prevent 
them from lK»ing <lriven from their jMwition in csise the iron 
Icitterv caime out to atta(*k them. I felt sun* that tlie st(*amerR 
alone could manji^re the Uitterv. Six of the scluMniers I ortlen^l 
to pnM'e<*<l imm<*diately t«> tin* ri'ar of Fort tljickntn and bliN-kado 
all th«* K'lyoiis, so that tin* g:irris4in could not <*s<-:i|ii* or obtain 
siippbV^. I s«*nt tin; Miami and Stic/tem to the nsir of Fort St. 
Philip to assist in landing tro<»ps. Th«^» vesM-Uall jipiK'sire*! at 
th«-ir d<*stiiiatioii at the N'im«' riiii«\ and wlifii morning broke, the 
en«*mv foiuid liims«*lf hi*miii4*«l in on all ^id«-s. It was a militarv 
n«•ees^iry that wt» slitudd have the Inrts. Our Mpiaijron was rut 
off from etial. pro\i>iiinN ah<i auimunitl<>n : oursuMlt-rH |i;iii but 
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little chance to get to New Orleans through shallow bayous ; 
the enemy in the city would hesitate to surrender while the 
forts held out ; communication was cut off between them, and 
neither party knew what the other was willing to do. So I 
demanded a surrender again, through Lieutenant Commanding 
Guest, offering to let them retain their side-arms, and engage 
not to serve against the United States during the rebellion 
until regularly exchanged, provided they would honourably 
deliver up, undamaged, the forts, guns, muskets, provisions, 
and all munitions of war, the vessels under the guns of the 
fort, and all other public property. The answer was civil, and 
hopes were held out that, after' being instructed by the autho- 
rities of New Orleans, they would surrender. In the mean time 
their men became dissatisfied at being so surrounded ; they had 
no hope of longer holding out with any chance of success, and 
gave signs of insubordination. On the 28th, a flag of truce 
came on board the Harriet Lane, proposing to surrender 
Jackson and St. Philip on the terms proposed, and I imme- 
diately proceeded to the forts with the steamers Westjield^ 
Winona, and Kennebec in company, and sent a boat for Greneral 
Duncan and Lieutenant-Colonel Higgins, and such persons as 
they might see fit to bring with them. These persons came on 
board, and, proceeding to the cabin of the Harriet Lane, the 
capitulation was drawn up and signed, the original of wliich 
I have had the honour of forwarding to the Department by 
Captain Bayley, no opportunity occurring to send it through 
Flag-Officer Farragut without loss of time. The oflScers late 
commanding the forts informed me that the vessels would not 
be included in the capitulation, sa they (the military) had 
nothing to do with the naval oflScers, and were in no way 
responsible for their acts. 

" There w^as evidently a want of unanimity between the 
different branches of the rebel service. I afterwards found out 
that great ill-feeling existed, — the naval commander having 
failed, in the opinion of the military, to co-operate with the 
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forts ; the true state of the case beinjy, tliat they were botli sadly 
beaten, and e^ich laid the blame on tlie other. While engaged 
in the capitulation, an officer came IkjIow and informed me that 
the iron floating-battery (the Louisiaim) had been set on fire by 
two steamers which had been lying alongside of her. This wjw 
a magnificent iron steam floating-battery of four thousand tons, 
and mounting sixteen heavy guns, and perfectly shot-proof. 
She had been brouglit down from New Orleans tlie day before, 
and on it the hojxjs of their salvation seemed to depend, as will 
appear by the following letter from General Duncan, taken in 
the fort : — 

" • FoBT Jack«*on, liOUiHiAKA, April 22nil, 1HG2. 

" * Captain, — Your note of this date relative to the steamer 
LiPuisicmaj the forwardness of her prei)arati<jns for attack, the 
disjMjsitions to Ixj made of her, Ac, has lieen received. It is 
of vital imj>ortance that the present fire of tlie enemy should Ixj 
withdrawn from us, which vou alone Ciin do. This can l)e done 
in the manner suggeste<l this morning, un<ler the clover of our 
guns, while your work on the Inwit ciin still \n!t cjirrieil on in 
Kifety and si*curity. Our |M»sition is a critical one, do})endent 
entirely on the |Hiwcrs of endurancv of our misemates, many of 
which have I »t*en completely shattcrtnl, and an» crumbling away 
by relocated sluK'ks, and therefore I n»s|K,M't fully, but earnestly, 
agjiin urge my suggestions of this morning ujH>n your notice. 
Our mag:izines are also in danger. 

•• * Very re>jK*ctfully, your olnNllent w*rvant, 

*' *J. K. DlNCAN, 
"•('ArTAis J. \l. Min iir.i.i^ •*• lirij^aJii-i-iiviunil. 

"•O'liinaijtiiii^ SiwaX Yvmn, l»wrr MiMiii4»i|>pi Uiv*r/ 

'* I was in hojK.»s of Kiving this vesst»l sis a |>riz«\ for she 
woiiM have Uvn so materially UM*fiiI to us in all future o|H»ni- 
titnis on the co;i>t, IhT kitteries and strength U'iiig Miflieimt to 
sil^MK*** anv flirt lure, aid«»«l bv the other vcmm^Is. S«*inir her 
lying Ml quiet, with colours d<iwn, and the two steamers undtT 
«»ur guns« I ne\er dreamed f<ir a moment tiuit thev hail n(»t 
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surrendered. The forts and ourfcclves liad flags of truce flving, 
and I could not make any movement without violating the 
honour of the United States, and interrupting the capitulation 
which was being drawn up. The burning of the vassels was 
done so quietly that no one suspected it until the battery wa^s in 
a blaze. I merely remarked to the conmianders of the forts 
that the act was in no way creditable to the rebel commander. 
The reply was — 'We are not responsible for the acts of these 
naval officers.' We proceeded with the conference, and while 
so engaged, an officer came to inform me that the iron-clad 
battery was all in flames, and drifting down on us, having 
burnt the ropes that had fastened her to the bank. I inquired 
of the late commanders of the forts if they knew if the guns 
were loaded, or if she had much powder on board. The answer 
was — * I presume so ; but we know nothing about the naval 
matters here.* At this moment, the guns, being heated, com- 
menced going off", with a probability of throwing shot and shell 
amidst friend and foe. I did not deign to notic-e it further 
than te say to the military officers — * If you don't mind the 
effects of the explosion which is soon to come, we can stand it.' 
If the ever-memorable Commander Mitchell calculated to make 
a stampede in the United States' vessels by his infamous act, 
he was mistaken ; none of them moved or intended to move, 
and the conference was carried on as calmly as if nothing else 
was going on, though proper precautions were taken to keep 
them clear of the burning battery. A good Providence, which 
directs the most unimportant events, sent the battery off* 
towards Fort St. Philip, and as it got abreast of that formidable 
fort, it blew up with a force which scattered the fragments in 
all directions, killing one of their own men in Fort St. Philij), 
and when the smoke cleared off" it was nowhere to Ih) seen, 
having sunk immediately in the deep water of the Mississippi. 
The explosion was terrific, and was seen and heard for many 
miles up and down the river. Had it occurred near the vesst^ls 
it would have destroved everv one of them. This, no doubt, 
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•was the object of the arcli-traitor who was the instigator of the 
act. He faile<l to c()-o|xjrate, Hke a man, willi his military con- 
federates, wlio looketl to the means he liad at his (lis{K)sal to 
save them from destruction, and wlio scorned ah'ke liis want of 
courage in not assisting tliem, «18 well as the unheanl-of and per- 
fidious act which might, in a measure, have reflecte<l on them. 

** How different was the course of the military conmianders, 
who, though engage<l in so l)a<l a cause, behaved honourably 
to the en<l. Every article in the fort was delivered up unda- 
magtMl. Nothing was destrove<l, either before the c]i]>itulation 
or while the cjipitulation was going on, or afterwards. The 
UKwt Kerupidous regjird was piid to their promises. They 
defended their works like men, and had they l>een fighting for 
the flag un<ler which they were Ixirn instead of <ig:iinst it, it 
would have lKX?n honour enough for any man to have ssiid ho 
had fought by their side. 

** After the capitulation was signed, I sent Commander W. 
]{. Kenshaw to Fort Jackson, an<l Lieutenant Commanding 
VA. Xii'hols to Fort ^?t. Philip, to rt*i.vive the surreinler of the 
fnrts. The rel>el flag was hauled down and the stars and stri|)eH 
once m<»re fl<>ate<l over the proj)erty of the l'nite<l States. The 
Hun never shone on a more contente<l and happy-l4H>king set of 
fattis than those of the prisoners in and alNiut the forts. Many 
of them had not m'imi their families for months, and a large 
]iorti«>n ha<l lKH?n j>resse<l into a sc»rvi(v distasteful to them, 
subjei't to the rig* Mir of a dis<*ipline s(»v<»re U^yontl measure. 
They were fnM|uently i»x|M»stMl to ]>unishmentH for slight 
<*;iuses, wliirh the human tVame could M*arc<*lv endure, and the 
men who undi*rw(*nt s<ime nf the tortures menti(»iH'<l in a lint 
of puniNhmriits I have in my |Ni.sM\ssinii, must have In^cmi unable 
afterwards tn d«» aiiv dutv fnr months to cimu*. Instead of the 
d«»WTM*;ist <i»!niti*nain*es of ciMH|Urrf<l jn-^iplf, th«»y eiii«'rg<Nl from 
the fort (p)ing home on tlirir |i:iri»l<*) liki* a |):in*<1 of happy 
M*h(H»l-lM)Vs in liolidav times, antl no iloubt x\iv\ it*lt like* them 
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" Wlien the flags had been exchanged I devoted my attention 
to Commander Mitchell, who was lying a half mile above us 
with three steamers, one of which he had scuttled. Approach- 
ing him in the Harriet Lane, I directed Lieutenant Commanding 
Wainwright to fire a gun over him, when he lowered his flag. 
I then sent Lieutenant Commanding Wainwright on board to 
take possession, and receive the unconditional surrender of the 
party, consisting of fourteen naval oflScers and seven engineers, 
temporarily appointed ; the crew of the iron-clad battery con- 
sisted of three himdred men and two companies of marine 
artillery, nearly all from civil life, and serving much against 
their will, so they said. Commander Mitchell and the other 
naval oflScers were transferred to the Westjield as prisoners of 
war, and as soon as time would allow the marines and sailors 
were sent in one of the captured vessels to Flag-OflScer Farra- 
gut at New Orleans. The captured military oflScers were sent 
up to New Orleans on their parole ; and thus ended the day 
on which the great Mississippi rejoiced once more in having 
its portal opened to the commerce of the world. The back- 
bone of the rebellion was broken, and from the appearance and 
talk of the soldiers we might soon hope to see the people united 
again under the folds of the flag of the Union. While the 
capitulation was going on, I sent the steamer Clifton down to 
bring up troops, and when Greneral Phelps came up, I turned 
the forts, gims, and munitions of war over to his keeping. My 
next step was to visit Forts Jackson and St. Philip. Never in 
my life did I witness such a scene of desolation and wreck 
as the former presented — it was ploughed up by the 13-incli 
mortars, the bombs had set fire to and burnt out all the build- 
ings in and around the fort ; casemates were crushed and were 
crumbling in, and the only thing that saved them were the 
sand-bags that had been sent from New Orleans during the 
bombjirdnient, and when they began to feel the eflfects of the 
mortars. When the communication was cut off between them 
and the city, this resource of Kind-bags could avail them no 
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longer. It was useless for them to hold out ; a djiy's bombard- 
ment would have finished them ; they had no means of repair- 
ing damages; the levee had been cut by the 13-inch bombs in 
over a hundred places; and the water had entered the case- 
mates, making it very uncomfortable, if not inn)08sible, to live 
there any longer. It was the only place the men had to fly to 
out of reach of the bombs. The drawbridge over the moat had 
Ijeen broken all to pieces, and all the causeways leading from 
the fort were cut and blown up with bomb-shells, so that it 
must have l)een impossible to walk there, or carry on any ope- 
rations viitli any degree of ssifety. The magazine seems to 
have l)een much en<langcre<l, explosions having taken place at 
tlie d<N»r itself; all the cotton bags and protections having been 
Mown away from before the nmgazine door. Eleven guns 
were dismounted during the bomlmrdment, some of which were 
remounted apiin and used u|X)n us. The walls were cracked 
and bniken in many places, and we could scjircely step without 
tre^iding into a hole made by a Iximb-shell. The accurjicv of the 
fire is, perhaj>s, the K^st ever stvn in mortar-practicv ; it M»ems 
to have entirelv <lem(»ralize<l the men an<l astonished the ofti(vrs. 
A water-lKittery, containing six very heavy guns, an<l which 
annove<l us at times verv nnich, was filltHl with the marks of 
the boml»s, no less than one hundre<l and seventy having fallen 
into it, smashing in the magazine and driving the {K^ople out 
of it. On tin* night of the |Kissiige of the shijw this Iwittery 
was cfimpl(*telv sileu(*<MK so manv Inimbs ft^U into it and burst 
over it. It had one gun in it, the larp'st I have ever stH»n, made 
at the Trrdry-ar Works. I wnuM not pivti»n<l to kiv hnw many 
lM»mbs fell in the <litch«*s amund the works, but H»lditTs in the 
f»rt K'lV alniut thn*e th(Mis:ind; manv burst over the works, 
Hf*:itti*ring the pi<HH*s ot* bhrll all around. The <*nt*my admit but 
fonrttN*n kill(*<l and thirtv-ninr woundt^l bv the iHaiiK'irdmeiit, 
whirh is liki*lv tht* ra.M\ as >ve t(»und but inurt<t*n tV^Nli i^nive**, 
and the mi*n ni(»stlv staV(*«l in thr ('aM•nlatl*^, which \vi*re thn*e 
inches d«*«»p with water and very uncomfortable. Many remark- 
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able escapes and incidents were related to us as having hap- 
pened during the bombardment. Colonel Higgins stated an 
instance where a man was buried deep in the earth by a bomb 
striking him between the shoulders, and directly afterwards 
another bomb exploded in the same place and threw the corpse 
high in the air. All the boats and scows around the ditches 
and near the landing were sunk by bombs ; and when we took 
possession, the only way they had to get in and out of the fort 
to the landing was by one small boat to ferry them across. All 
the lumber, shingles, and bricks used in building or repairs was 
scattered about in confusion and burnt up, and every amount 
of discomfort that man could bear seemed to have been showered 
upon those poor deluded wretches. 

"I was so much struck with the deserted appearance of 
what was once a most beautiful spot, that I ordered Mr. Gerdes 
and his assistants on the Coast Survey to make me an accurate 
plan of all the works, denoting every bomb that fell, and (as 
near as possible) the injury the fort had sustained, every dis- 
tance being accurately measured by tape-line and compass, and 
the comparative size of fractures noted. The work has been 
execut-ed with great zeal and accuracy, though it will only 
give a faint idea of the bombs that fell about the fort ; many 
are lost sight of in the water, which has been let in by the cut 
levees ; many burst over the fort ; but enough have l)een 
marked to indicjite the wonderful precision of the fire and the 
endurance of the forts. Had the ground been hard instead of 
being soft mud, the first day's bombardment would have blown 
Fort Jackson into atoms ; as it is, it is very much injured, and 
will require thorough repair before it can be made habitable. 

" Fort St. Philip received very little damage from our boml>8, 
having fired at it with only one mortar, and that for the pur- 
pose of silencing a heavy rified-gun which annoyed us very 
much. We were fortunate enough to strike it in the middle 
and break it in two, and had no more annoyance from that 
fort ; two guns were capsized by a bomb at one time, but with- 
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out injuring them ; tliey were soon replaced ; Kunie triiling 

dsimage was done to tlic works, tliough notliing to affect the 

efficiency of tlie batteries. It was fnun Fort St. Philip that our 

hhipH Kuftered most, the men an<l oflicers there having had com- 

piratively an easy time of it, 1 felt sure that St.Pliilip would 

surrender the moment Jackson hauled down the secession flag, 

and consdjuently directed all the attention of the mortar- 

Kchooners to the latter fort. The final result jiLstified me in 

coming to this conclusion. 

" 1 trust that you will excuse me, sir, for dwelling 60 

minutely on matters relating to this imjMirtant victory, though 

I have endeavoured to make my re|)ort as short as jK>ssihle, 
• •••••• 

" If the efforts of the mortar-flotilla have not met vour 
ex{>ectations in reducing the forts in a shorter time, it must bo 
re!ueml>ered that great difficulties existeil, first in the soil, 
which allowcMl the iKmibs to sink at least tweiitv fcrt bv mea- 
Kurenient lx.*fore expltNling; the <lifficulty of hceing the fort, as 
it is not much a))ove the surrounding bushes, and the endur- 
ance of the casemates, which were deeply covered with eiirth, 
and lietter constructe«l than sup|M>siHl ; but I am firmly of 
opini(»n that the moral effect (»f this lN»mbardment will go far 
towards eli*aring all forts of reUds, an<l I draw attentii»n to the 
cjise of Fort Livingston, whieh held out a flag of tnu-e the 
moment three mortar-vessels apjH»are<l l>efore it. Flag-Officer 
Farragut hasonlere*! me to re|«iir to Ship Island, to await tho 
arrival of the larger vessi*ls, but not to c*ommencv any ojiera- 
tions until ]\v arrives. 

" I herewith eiielosi^ the n»j>orts of the commandtTH of 
steamers, in relation to the conduct of th«>se uinler their com- 
mand. 

•' I have the honour to remain, very res|M»<'tfuIly, your 

olieilieiit servant, 

•'DaVIH I). PollTKU, 

" lIuN. Glt>Cf»N WKLLE^ ** i'oluniaiHllli^ KlttllU. 

•• Secretary of iht S^vj,"^ 
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2. — Passing of the Batteries at Vickshurg. 

In his report of June 28th, 1862, -Admiral Farragut says 
that he passed up the river in the morning, but to no purpose : 
"the enemy leave their guns for the moment, but return to 
them as soon as we have passed, and rake us." 

The action of that day is described as follows : — 

(a.) Report op Admiral Farragut. 

" United States' Flao-ship Bariford^ 
" Above Vicksburg, Miusinippi, July 2nd, 1862. 

" Sir, — ^In obedience to the orders of the Department, 
and the command of the President, I proceeded back to Yicks- 
burg, with the Brooklyn^ Richmond^ and Hartford^ with the 
determination to carry out my instructions to the best of my 
ability. 

" Captain D. D. Porter's mortar-flotilla, which was deemed 
indispensable to shell out the heights, had also to be towed 
up. All this caused great delay, but by the steady exertions 
of that officer, and the assistance of all in whose power it was 
to help, we succeeded in» getting up sixteen mortar-vessels, 
and arrangements were soon made to bombard the forts on 
the heights of Vicksburg, Owing, however, to some imj)er- 
fection in the fuzes (which Captain Porter will explain), he 
was two days getting his ranges. On the evening of the 27th, 
he reported to me that he was ready, and I issued my general 
order for the attack, on the 28th, at 4 a.m. 

"At 2 a.m. on the 28th June, the signal was made to 
weigh, and we proceeded up to the attack in the order of 
steaming prescribed in the diagram accompanying the general 
order. 

" At 4 o'clock, precisely, the mortars opened fire, and at 
almost the same moment the enemy fired his first gun, which 
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was returned by the leading vessels : Iroquois, Commander 
J, S. Palmer ; Oneida, Commander S. P. Lee, and RichmomU 
Commander James Alden. The otlier vessels, Wissahichon, 
Commander John de Camp; Sciota, Lieutenant Commanding 
Edward Donaldson ; this ship. Commander R. Wainwright ; 
Winona, Lieutenant Commanding E. T. Nichols ; and Ptnola, 
Lieutenant Commanding Pierce Crosby, next came up, and 
poured in their fire successively. At almost the same instant, 
Commander D. D, Porter came up on our starboard quarter 
with the Octorara, Westfield, Clifton, Jackson, Harriet Lane, 
and Owasco, and opened in fine style upon the enemy. The 
Hartford fired slowly and deliberately and with fine effect, far 
surpassing my ex|X5ctations in reaching the summit batteries. 
The rebels were soon silenced bv the combined efforts of the 
fleet and of the flotilla, and at times did not reply at all for 
several minutes, and then agsiin at times replied with but one 
single gim. 

" I {KiHse^l up at the slowest s{x?e<l (we had but eight |K)und8 
of steam), and even stop|Xi<l once, in order that the Brooklyn 
and Rtcnmiost vessels might close up, 

" The Ilaiifonl received but little injury from the Iwitteries 
in or lielow the town, but several raking shots from the bat- 
tery aljove the town di<l us considerable danmge : they were 
50-poun<ler rifle and 8-inch solid shot. The first passed through 
the shell-rr)om in the starlx>anl forward passage, an<l lodged 
in the hoM, but did no other hann. The 8-inch struck the 
bre^ik of the {HNip, and pasM^l thrc»ugh the oibin, but hurt no 
one; the rigging wsis much cut, and the main-topsjiil yard was 
cut in two. 

" If the ships had kept in closer order, in all proluibility 
thev W(»ul<l have sufli*n*«l less, as the fire of the whole fleet 
Would have* k«»pt the enemy from his guns a longer s|iace of 
time, and when at his guns, his fire would have lieen more 
distracte^I. 
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" When we readied the upper battery, we soon silenced it, 
and it was reported to me that its flag was struck. We there- 
fore gave three cheers ; but when we had passed about tlirce- 
quarters of a mile above, they re-opened fire with two heavy 
guns. I was unable to reply to this raking fire, being out of 
range. Although their shots were well directed, they either 
had too much or too little elevation, and only cut our rigging to 
pieces, without injuring any one seriously, which was strange, 
as the Iroquois, Winona^ and Pinola were on our quarter. 

" At 6 A.M., meeting with Lieutenant-Colonel EUet, of the 
ram-fleet, who offered to forward my communication to Flag- 
Officer Davis and General Halleck, at Memphis, I anchored 
the fleet and went to breakfast, while I prepared my hasty 
despatch and telegram for the Department. I also sent across 
the peninsula to see what was the cause of Captain Craven and 
the vessels astern of him in the line not passing up. I also 
desired a list of their casualties, which appears to have been 
* none.* The casualties in the fleet, as far as heard from, in the 
passing vessels, were seven killed and thirty wounded. Com^ 
mander Porter reports eight killed and ten or twelve wounded, 
but that was not his official report, probably, but referred more 
particularly to the two steamers, Clifton and Jackson^ each of 
which had an accidental shot, the Jackson in the wheel house, 
killing the helmsman ; and the Clifton a shot through her 
boiler, killing (by scalding) the men in her magazine, six in 
number, and one man was drowned by jumping overboard. 
I herewith forward the report of Acting -Lieutenant Com- 
manding C. H. Baldwin, of the Clifton. 

" The Department will perceive, from this (my) report, that 
the forts can be passed^ and we have done it, and can do it again as 
often as may be required of us. It will not, however, be an easy 
matter for us to do more than silence the batteries for a time, 
so long as the enemy has a large force behind the hills to pre- 
vent our landing and holding the place. 
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(b.) Report of Commander Richard Waixwright. 

" United States' Flag-bhip Ihrf/tmi, 
** Above Vicksburg, June 29th, 18ri2. 

" Sir, — I li.ive tlie liononr to report tlie part taken hy 
tlu8 ship, in tlie battle of yesterday, in jiassing the forts at 
Vickslnirp. 

"We were under way before daylif^lit, and reached the 
scene of action as day was bre^ikiiiff, when the enemy opened 
fire on us from his scattercil batteries on shore. We returned 
It as they came in raiifje, p:oin{jf at slow s{)oe<l, our puns l)einp 
worked with julmirable coolness and deIil>eration, which was 
alisolutely re<iuislte, as we lalniured un<ler the great disjidvan- 
tape of not knowing the situation of the batteries, which were 
only discovered by the flash and the smoke of their puns; 
some also were (m high bluffs, ren<lering it difficult to elevate 
our guns to reach them. 

** We were umler fire alK>ut one hour an<l a half, receiving 
it on the broa<lsi<le, and lieing rakeil ahesid and :istern. The 
enemy fire<l with great precision, and althrmgh we silenced 
w»me of their kittcrii^s, thi»v rcturne<l to them when we had 
psisKHl and our guns would no longer l»ear, ami rcM-ommeiiceil 
firing. We stopj^cnl op|Misitc one of the lower batteries, more 
efli'ctuallv to silen<*e it. It wouM have l>een easv to have 
{lasK*^! by the batteries under full steam and siK^ed, with much 
le«« risk from the enemy's fire; but then our object wouM not 
have U^en gained in driving them away from their guns, 

*' We are much cut uj), Inith in hull and rigping, which the 
enclose^l re|H»rts of iMiatswain and car|)enter will show. 



'•R. Wainwki<;i!t, 

*M'..mtiuniUT Ui.iud Sutcs* Nary. 



Fi %^-Orrii K» n. <i. FAiiii\«.rT, 

*M otnmantiiii:: Woaurii (iiilT Uli« k.ii1:riz S<|tuhln>n.** 



U 
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(c.) Injury sustained by Steamer Clifton^ in passing the 

Batteries. 

"Unttkd States' Steamer Clifton, 
*• Two miles below Vicksburg, June 28th, 1862. 

" Sir, — I have the honour to report that this morning, 
at 3.45 A.M., in obedience to orders, we got under way, and 
proceeded in our station just astern of the Westjield^ in the line 
headed by your own ship, to engage the batteries on the 
heights around Yicksburg. When within range, we opened 
our fire on the upper batteries on the hill from our rifled gun 
and forward 9 -inch and forward 32-pounder, using IS-second 
shell. On receiving your orders, we directed our fire at the 
battery known as the * water-battery,* advancing to within 
about 1200 yards, where we kept our station, using shrapnell 
from the 9-inch guns. At times, as opportunity offered, we 
used our after 9-inch guns. This we continued for some half 
to three-quarters of an hour, with, I think, good effect, until 
we were hailed by the Jackson^ asking our assistance to tow 
them out of fire, that ship being temporarily disabled. 

" While in the act of taking her line, we received a shot 
under the guard, just forward of the wheel, which, going 
through the ship's side, made its way into the end of tlie 
starboard boiler, and, partially coming out on the other side, 
caused such a rush of steam as to blow oflf, at once, the cover to 
the forward hatch, filling the forward berth-deck (under wliicli 
is the forward magazine) with steam, and killing instantly 
six men. But one man from this division escaped, he being 
at the head of the ladder at the time. Some eight men from 
the forward pivot-gun jumped overboard to escape the steam. 
With the aid of the Jackson*s boats, we were fortimate enough 
to recover all these, except John Connor, second-class fireman, 
who was drowned. This shot, which proved to be a 50-pound 
rifled shot, prevented any further movement of our wheels for 
the time. We, however, continued our fire from the forward 
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and after thirty-twos, and after 9-incli gnns, until you noticed 
our mishap, and came alongside to tow us out of action. At 
this period, the signal to retire was given. 

" On examination of the injured boiler by the chief engi- 
neer of this ship, it is his opinion that the rcpjiirs to it will 
require at least ten days to complete, and will neeil the aid of 
a shop and experienced workmen. In the mean time the nhip 
is reaily for such service an she may Ix* called ujK)n to jxjrform, 
which will not entail a greater speeil than six knots an hour. 
This rate, I think, we shall l)e able to maintain. 

" I liave the honour to be, res|xx:tfully, your obedient 

fiervant, 

" E. II. Baldwin, 

*' CoMif AiTDKR D. D. Poster, '* Acting-LieutcDant CommaDding. 

" CofDmaiHliDg Ikinib- Flotilla.** 

(#/.) Commander D. D. Porter's Report of toe Operations 

OF THE Mortar-Fleet at Vicksburo. 

" Tnited States* Steamer Ortnn>m^ 
•• Vick«bur>;, July 3ra, 1802. 

"Sir, — Apn*Geable to the onlen? received from you, I 
Kiiluil from Penssic?ol;i on tlie .'{rd of June, «and on the lUh had 
all the inort.ir-vessels in New Orleans. On the l.'ltlu sixteen 
vessels, ill tow of the stcauiors, had left for Vicksljurp, on half 
rations, the oflirors and mc^n l»einp <lesiroufl to arrive at the 
Ho^ne of action in pmmI time. On the 20th we were l»eforo 
Vickshurjr, rujidy for sdTviee, having met with no delay or 
accidents on the ]Kiss:i^e. On one iN*(*asion the flotilhi waH 
attackcnl with rield-pie<*i*s at KUis Hhifls, but the n^U^ls were 
hands(»melv repulsiNl 1»v the OfntJtco and Jackson^ LieutenantM 
<Vmunandin^ (fnt^st and W<MMlworth. The mortar-wlmoners 
Ge^^rge Mainjham an<l Arlrtta^ Actin^-M.isters Jfilin CoUins and 
Thomas K. Smith, antl tlie Horace limle^iwA Siirah Druin^ Lieu- 
tenant ('onunaiidiii^r Hn»es«* and A<'tinp-MaKter A. ChriMian, 
wrn* als<» attacked at ditVerent tim«*s, but tht»y whlpiN**! off the 
rebels, and pursued their voyage in |Hsice. The latter sclioonor 

« 2 
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had two men seriously hurt, having each lost an arm bv a 
12-pound shot. Lieutenant Commanding Breese gives his 
officers full credit for behaving handsomely imder a trouble- 
some fire from field-pieces and concealed riflemen. 

" On the 21st, with a mortar-schooner alongside, I pro- 
ceeded up towards the city of Vicksburg, to obtain ranges and 
draw the fire of the enemy's forts, about which we had no 
information. The rebels allowed us to get within good range, 
when they opened on us wuth all their batteries, without, 
however, doing any harm, and enabled us to get the desired 
information. I gave them four bombs, to let them see they 
were in range, and some 100-pound rifle-shots, and returned 
to the anchorage after satisfying myself about the proi)cr 
position to place the mortar-vessels in. 

"On June 26th, I was employed all night getting the 
mortars in position — ^nine on the right-hand side going u}>, 
under command of Lieutenant Commanding Smith, and eight 
on the left side, under command of Lieutenant Commanding 
Queen. Lieutenant Commanding Breese was left at New 
Orleans to bring up the last vessels. He was detained, also, 
getting the Sea Foam afloat, which vessel had grounded badly 
on a sand-bar, where she will most likely remain for tlie 
balance of the season. The position selected here for the 
mortars was a beautiful one, on the starboard side of the river, 
at 2500 yards from the main battery, and 2200 from the 
water-battery. The vessels on the port side, about 700 yards 
further off, were rather exposed to the enemy's fire, but were 
so covered up with bushes, that it was not easy to see them at 
that distance, much less to fire accurately at them. 

" Wlien the mortars were all in position they opened their 
fire deliberately, for the purpose mainly of getting ranges, 
which they succeeded in doing after a few fires. The enemy 
opened on them from all their batteries in range, but, though 
they fired all around and over them, none were struck. A 
kind Providence seems to look out for this little fleet. They 
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soon silenced the Ijattcries, and were enabled to pursue their 
experiments unmolested. 

" On June 27tli, tlie mortars opened ap^ain on the fort,s at 
5.45 A.M., firing rapidly. The reljels attempteil to res{>ond, 
hut were driven away from tlieir guns after we had fired a 
little less than an hour. The steamers were also employetl, 
throwing in an effective fire with their rifle-guns. The i>rac- 
tice was kept up during the day with gocxl effect, many of the 
bomlvshells going into the forts, or bursting over them. Only 
one vessel, the C. P. Willianut^ was struck on this day, a 
7-inch shell hxlging in her 1h)w, and sticking there, showing 
that the enemy's |X)wder was ])ad. At sunset we ceased firing, 
and at eight o'clock ()j>oned again with all the moiiars on 
the town, doing much damage. At S.IM) I sent the OiroficOj 
Lieutenant Commanding Gue4, up abreast of the tt>wn, to 
throw simie incendiary shells, which prove<l to l»e failures, as 
they did not explinle. 

**June 28th, at three o'cIt>c*k a.m., the wpiadron ma<le a 
move to pass the Iwitteries, and the flotilla-stcanu^rs got under 
way to take their |x>sitinn, whicli was to enfila<le the water- 
Iwtteries a.s the shi|>s ]>asse«l. The headmost vessels of the 
Kr|uadron pa.ssed along a little l>efnre time, uiisup{>f»rted, and 
our vessels couM not get near enough to them to lio of any 
service. Five of the al)ove-mentioned vessi.»Is went g;illantly 
on, des])ite the fire of the lotteries, throwing in their gra|H» 
and canister, favoured much bv tlu* lusivv atmosf»here and 
early morning light. At four o'<»l<K*k the flag-sliip csimc* along, 
with two giin-lHuits. By that time the mortar-stt»amei"s liad 
g«»t nrarly inti» ]N»sition, and movf^l up tijwanls the luitteries, 
throwing in a quick fire. Ntnirly all the mortars ha«l n»nH 
meneiMl jis tin.' Richmond paswnh ami tlH» shells were falling 
very w«*ll an«l nipi«lly, the Ihtrtford and gun-U»Jits o|w»ning 
their batteries with grajM», e5ini>tfr, and slini|»n(*ll. The air 
Mi'ine*! to lit* fillinl with pn»j«'<-tilrs. Th«* l«»w<-r Uittrries wi-n* 
silenciHl tor tlu* time, though 1 siw that tlir kUN wuuld 
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manage to get a shot or so at the ships after they had passed 
along. The batteries out of range of the mortars were very 
severe, and I am sorry to say that some ships lost in killed 
and wounded as many as they did at Forts Jackson and St. 
Philip. I regret that the mortars were not able to reach these 
batteries. 

" About the time the Hartford passed, the Odorcrds wheel- 
ropes got jammed below, and there was a fair prospect of 
drifting out of action, or into some of the vessels astern. As 
I went drifting by the Miamiy I hailed her commander, and 
ordered him up within 600 yards of the batteries ; also hailed 
the JacksoUy and ordered the Westjield and Clifton to go ahead 
of me until I could relieve myself of my mipleasant position. 
The Oi€ascOy Lieutenant Commanding Gruest, and Harriet LanCy 
lieutenant Commanding Wainwright, had been ordered to act 
at discretion, and throw on their fire to the best advantage, 
which they did effectually. The river being narrow, and the 
current very strong, it was impossible to manoeuvre so many 
vessels to advantage, and leave room for the squadron of ships 
to pass. 

" I had cleared my wheel-ropes, and succeeded in getting 
again to my place ahead, and was in fine position (with all 
the steamers firing very rapidly and effectually) to cover the 
Brooklyn^ Katahdiriy and KevmebeCy as they came along, pre- 
suming that they were going to follow the Hartford. That 
vessel was now two miles ahead, and appeared to be imder a 
heavy fire from a battery of six guns at the upper end of the 
city, out of mortar-range. The Brooklyn came up a little ahead 
of the mortar-vessels and opened fire, as did the gun-boats 
astern of her, but did not pass through. Not a shot had, up 
to this time, struck one of the mortar-steamers, when, finding 
it necessary to slow the engines to get out of the line of the 
Brooklyns fire, the vessel became stationary, and a fair target 
for what gims the enemy wore able to fire. The Jackson^ 
Lieutenant Commanding Woodworth, was struck badly with 
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lifle-shelli one of which exploded in her wheel-house, disabling 
the man at the wheel by cutting oflf his leg, and knocking her 
steering apparatus to pieces, which disabled her. The other 
struck the pillar-block support, almost cutting it in two. This 
steamer being disabled, the Cli/tofiy Lieutenant Connnanding 
Baldwin, went to her assistance (by signal), and while in the 
act of taking her in tow, a 7-inch shot passed in on the CliftorCa 
port bow, going through her boiler. By this catastrophe, six 
of the men in and about the magazine were scalded to death, 
and others were scalded severely. The steiim drove eight or 
ten men overboard, one of whom was drowned. The JackMOtiy 
Lieutenant Commanding TVoodworth, now became the helping 
ship, and picked up out of the water the Clifton s men, that 
steamer being completely disabled. The Westjield^ on ai>- 
pruaching to assist her, was struck on the fnime of her engine 
by a heavy rifle-shot, which, fortunately, did not go through, 
having struck butt-end foremost, and consequently caused but 
short delay. In the meantime the Octonira dr(>p|>cHl out of 
fire, took the Clifton in tow, an<l removed her to a place of 
safetv. The Jachion drifteil out clear. No further necessitv 
existing for the flotilla-steamers remaining under iirc (the 
JBrooUyn and those astern of her having hIuwcmI their engines, 
and procee<ling no further), the signal was made to retire 
under cover of the w<mxIs, having l»ccn sixty-live minutes 
under fire. Although tlie steamers dissible^l were in a stn)ng 
current, and narrow, cn)W<UMl river, tliey were handle<l and 
taken out of action without confusion of anv kind. l)ev<»nd 
that CKX*:ision(Hl liy tlie es4*aping steam c»n lM»iir<l the Clijlon. 
Surli a mlamity is always ap])alling to th«)S4* unusiHl t(» the 

efitrcts of sueh a terrible enemv on iMwinl tlieir own vrssel. 

• 

The (tuithn't of th«» (»flin'i-s and men on liosinl the Clifton wjih 
en.*4litable in tlie higliest degn*<\ and I regn*t t4> ssiy that tliose 
Hc*:ild<'4l to death W4*re some of tin* leading nirn (»f tjje v«*sm'1. 

**Xo furtluT casualties «Mt'uiTi*4l of any <-«inMM|Urnn». The 
Jacl^fon liiul Clifton are tem|M»rarily rcimin^il, the latt<*r working 
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under one boiler. All the steamers took good positions, and 
their commanders did their duty properly. It is to be re- 
gretted that a combined attack of army and navy had not 
been made, by which something more substantial might have 
been accomplished. Such an attack, I think, would have 
resulted in the capture of the city. Ships and mortar-vessels 
can keep full possession of this river, and places near the 
water's edge, but they cannot crawl up hills three hundred 
feet high, and it is that part of Yicksburg which must be 
taken by the army. If it was intended merely to pass the 
batteries at Vicksburg, and make a junction with the fleet of 
Flag-Officer Davis, the navy did it most gallantly and fear- 
lessly. It was as handsome a thing as has been done during 
the war; for the batteries to be passed extended full three 
miles, with a three-knot current, against ships that could not 
make eight knots under the most favourable circumstances. * 
• •••••••« 

Only two schooners were struck; nobody has been hurt, so 
far, in the mortar-vessels. 

" On the 1st of July our pickets (which were thrown out 
about a hundred yards) were surprised by a large body 
of rebels close to them, evidently intending to surprise the 
mortar-schooners. They immediately came in to report, tho 
enemy firing on them as they retreated. In a moment all 
the guns of the mortar-vessels and flotilla-steamers ojfcned on 
the woods with grape, shrapnell, canister, shell, and round shot 
(the mortars thi'owing in bombs with small charges), and we 
knew, if an enemy was there, he could not face a fire like 
ours, from fifty guns, spread out along the levee for about a 
mile. After the woods were well shelled, the pickets went 
in and captured three rebel soldiers, who were helplessly stuck 
in the mud, from which they had much difficulty in extri- 
cating themselves, and cried lustily that they had surrendereil. 
They were brouglit in, with their arms and accoutrements. 
These men state that two regiments, one from Tennessee, the 
other from Mississippi, were put under arms, and made to 
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believe they were going to attack some United States* troop s. 
Finding the head of our scliooners guarded, the rel)ol8 attempted 
to pass through the middle of the wood and enfilade us, hut 
got helplessly stuck in tlie middle of the swamp, or the thick 
mud which exists here. While in this condition, our ginis com- 

menoed shelling the woods. * * ♦ * ♦ 

• «««««««• 

It was on this marsh I depended for wifety, when I place<l the 
Kchooners in |>08ition; for witliout such a natural defence, wo 
should have l)een at the mercv of conceakMl riflemen. 

"Not wishing to have any mishaps, I landed five liowitzers, 
threw up works, posted fifty marines as pickets, and had a 
large Ik'11 slung up in the woods, with lines leading to it from 
different jwints, so that the pickets nn'ght give immediate 
alann. After which the mortar-flotilla went to their re|K)se 
with great confidenc^e. We have held the position we first 
took. We have fidvance<l, indee<l, .*<()() yards witli the mortars. 
We are within 2100 vards of the enemv's hatteries, and in 
sliort distance of an army whicli (they s;iy) consists of thirty 
thousiind men — a verv douhtful estimate, as it will not amount 
to a half or a third of tliat numU^r. From what I (*;in learn 
from pretty reliahle sources, tlie regiments are small, and do 
not average five hundrinl men each. I do not think there are 
six thous:ind men in this town and the surrounding aiuntry, 
and nianv of them are si<*k. 

** I res{>i»<tfully submit a list of the kille<l and w«»unded on 
lioard the steamers Clifton an<l •/. P. Jachon, ♦ « 

'M)n the 2n<l <»f Julv the en(*mv madi* anotlier attaek on 
oiir piekets and drovt* tlu*m in, wounding tW(» nf tlu^m, and 
sucewNknl in g«*tting wi clost* as to fire on our derks; hut they 
Mtfm met with the fire of five tirld-pi(*(*i*s \vhi<'h I had plac*Ml 
near tlu* eflir«* of tlie w<mn1s, and \vliif*li mu>t hiive iiilJi<*tiHl 
wvere jiunishnient. Fivi* disid JMNlies have hino' In-en found, 
and 4*videiin\s of Minn* wouiid«*«l, from tjit* miisk«*ts aii«l other 
arms thrown away, I sup|NiM' in thi* n*treat. Sin(*i* then \\i- 
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have fortified ourselves so that they cannot annoy us witliout 
getting the worst of it. They have shelled our position, fired 
hot shot and rifled shot in abundance ; and though they have 
made some holes in the mortar-vessels, we have held our 
position, and shell them out whenever we open on them with 
mortars, 

" Very respectfully, your obedient servant, 

" David D. Porter, 

" Flag-Officeb D. G. Farbaqut, " Commanding Mortar-Flotilla. 

Commanding Western Oulf Squadron, 
United States' Steamer Hariford.'^ 






3. — Passing of the Batteries at Island No. 10 by the Federal 

Gtm-boats Carondekt and Pittdmrg. 

The position of Island No. 10 has already been described 
in the third chapter. Finding it of vital importance to the 
capture of the place that a gun-boat should be at New Madrid 
for the purpose of covering Greneral Pope's army (which had 
reached that point already several days ago), while he was 
crossing the Mississippi to the Tennessee side, Flag-Officer 
-A. H. Foote, commanding the Federal flotilla above Island 
No. 10, ordered Commander H. Walke, Commanding Caron- 
deletj to avail himself of the first fog or rainy night, to drift 
his steamer down past the batteries on the Tennessee shore 
and Island No. 10. 

This order was successfully executed in the hour from 
ten to eleven o'clock of the night of April 4th, 1862, during 
a heavy thunderstorm, which rendered it almost impossible to 
recognize any object at a distance of ten yards. The Con- 
federate artillerymen were promptly in their batteries, nearly 
blinded by the wind and rain beating in their faces ; but as 
the Carondelet had screened her fires, and put out all lights, 
and did not fire a single gun at tlie batteries, her position 
could be merely guessed at by the rapid flashes of lightning 
illuminating the dark and boisterous night. Forty-seven 
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heavy guns did their utmost to prevent tlie steamer from pass- 
i^ig* yet she escaped without having received a single shot. 

As it was thought by tlie Confederate artillery oflScers 
that the vessel had protected herself by fastening to her port 
side a barge loaded with.lmy, they kept for future occasions 
stands of grape, heated red-hot, near the batteries, believing 
that by the scattering of the grajxj, they might be able to 
lodge a few shot in the hay or cotton loaded on a barge thus 
employed, causing it to ignite. 

The successfully executed feat of the Carondelet had 
again proved the impossibihty in the night to fire with any 
kind of certainty heiivy guns, esj)ecially at a moving object. 
Some of the shots fired at the Carondelet had passed 200 feet 
aljove her. 

N«)t less fortunate than the Carondelet was the gun-l)oat 
PittJmrg^ which, at two oYJ(X*k on the morning of April 8th, 
in a heavy thunderstorm, ran the bliK^kade of the sjime kitteries, 
e^pially without being struck once, ahhough the random fire 
of fifty-four guns had been concentrated on her. 

Considering that tlie channel of the river leads to within 
300 yards of the head of the island, on which a very heavy 
Iwitterv had lx.H?n established, which was commandiHl bv a 
vigilant, exiK^ricncetl, antl gallant officer (Captain, afterwards 
Brig;idier-(ifneral Hume), the jKissjigcs of the two vessels 
(vrtainly presc»nt n^markable features. 

A.—Piissfige of Port lluiUon. 

I*«»rt Hudson is sitiiatM Im-Ihw Virksburg, on the left Iwiiik 
i»f the Mississippi Iliver. The high bhiff. on whieh the small 
pla«i' is built, had iiivitril to tho e.HtablishiiM'iit of a few Imt- 
t* riis, that, attrr the fall of r«»linubiis. Island No. 10, and lM»rt 
Pilli»w, ;rni\ving in imjMHtann-, had graduallv Ummi extendiHl, 
till tlnv tnniiiHl a svstrm of works bv far sn|Krii»r to the 
Uitt4ri«*s and works at Viek>burg. The river is here one mile 
wid««. 
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(a.) General Order for Passing Port Hudson, Mississippi. 

•* United Statkb* Flag-bbip Hartford^ 1803. 

" The ships will each take a gun-boat on her port side, 
and secure her as well aft as possible, so as to leave tlie port 
battery clear for the enemy's battery on the port side of tlie 
river going up, after we round the point opposite Port 
Hudson. 

" Each ship will keep a very little on the starboard quarter 
of her next ahead, so as to give free range to her chase guns, 
without risk of damage from premature explosion of shrapnel! 
or shell, 

" The captains will bear in mind that the object is to 
run the batteries at the least possible damage to our ships, 
and thereby secure an efficient force above for the purpose 
of rendering such assistance as may be required of us by the 
army at Yicksburg, or, if not required there, to our army at 
Baton Rouge. If they succeed in getting past the batteries, 
the gun-boats will proceed up to the mouth of Red River, 
and keep up police of the river-batteries between that river 
and Port Hudson, capturing everything they can. 

" Should any vessel be disabled, so that she is unable to 
pass Port Hudson, she will use the gun-boat to tlie be«t 
advantage. If the captain thinks he can get by, try it ; if 
he thinks not, let the gun-boat drop her down below tlic 
range of the batteries. If both are disabled, then club down 
with a light anchor, or use the sails, as in his judgment may 
seem best, but I expect all to go by who are able; and I 
think the best protection against the enemy's fire is a well- 
directed fire from our own guns, shell, and shrapnell at a 
distance, and grape when within 400 or 500 yards. 

" D. G. Farragut. 

•• Rear- Admiral." 
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(A.) Report of Rear-Admiral D. G. Farragut. 

" Flag -SHIP Hart/orrlf 
•* Off Mouth of Rttl River, March 16th, 18C3. 

" Sir, — It becomes my duty again to report disastei^s to 
my fleet, although I know neither the extent nor the attendant 
circmiwtanc^es; I sliall, tlierefore, confine my rejx)rt to those 
factfl wliicli came under my own jXirsonal obKcrvation. 

" On tlie morning of tlic 13th instant, off Baton Rouge, I 
insjxjcted the sliips of my conmiand to see that all the proper 
arrangements had \yceii mjide for Ixittle, &c., and I am happy 
to 8ay found everything well arranged, and the shijw well 
preiKired in every resjxjct. My general order had been pre- 
viously written, and delivered to each connnanding officer for 
his guidance in passing Port IIu<lson. I had had a consultation 
with (ienenil Ilsinks in the morning, and he informetl me that 
he was resulv to move a«rainst Port Hudson imniiNliatclv,, and 
make a diversion in my fa\our, and attack the ]>lace if he found 
it pnicticable, <tc. At 4 p.m., I signalizeil to the fleet to get 
under way, and we proceetle^l up the river to near Profit's 
Ishiud. Esirly the next morning (14th), we procee^led on up to 
the head of Profit's Island, where we fimnd the Kssex and tho 
mortar-l>ojits all lying ready for their work. I calknl all the 
connnanders on lN»anl of this ship, and c<»nsulted Commander 
( aldwell as to the l;jitteries, his information eonnecte<l with the 
plaiv, and the (*hanieter of tln» stunners we sjiw alnive (they 
wtrre five in nunilKT, two eotton nuns for iMKinling our gun- 
Uisits, and the others river steamers, transjM»rts, etc.). I also 
diri*i'ted the mortar-lM«its to (Minmiencv firing, in order to gi»t 
their ninges, which tln»y ilid ; l»ut finding the distance t<H) great, 
I dirirte*! them to move half-a-mil«* nearer. We I'onverKNl 
frrrlv as to the arnin;r«'nii*iits, and I found that all mv instrut** 
tioiis Wore Well underst«HMK an«l, I lN*Iievt% <*€)ncurre<l in by all* 
Th«' gun-Uiats wen* assigiHMl to the hhij>s an*«»rding to tlu'ir 
sjk'imI, giving the lilchinou'l- ^hi* U*ing the hloweM hhij»— the 
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Genesee^ she being the most powerful and fastest giin-boat. 
After a free interchange of opinions on the subject, every com- 
mander arranged his ship in accordance with his own ideas. 
I had directed a trumpet, fixed from the mizzen-top to tlie 
wheel, on board of this ship, as I intended the pilot to take 
his station in 4;he top, so that he might see over the fog or 
smoke, as the case might be. To this idea, and to the coolness 
and courage of my pilot, Mr. Correll, I am indebted for the sjife 
passage of this ship past the forts. At 5 p.m. (14th), I received 
a despatch from General Banks, annoimcing that his command 
was at the Cross-roads, and all ready to move upon Port 
Hudson. In reply I informed him that I hoped to have passed 
at midnight. At dusk I made signal to the gun-boats to take 
the stations assigned to them. At 9 p.m., I made signal for the 
fleet * to weigh,' but from some cause or the. other the Mississippi 
and Mofoongahela did not come up to their stations, although 
they answered the signal. A 10 P.M., the tug Reliance came 
alongside, and I sent her to order them to * close up,* and as 
soon as I could see the vessels in position we went ahead. My 
instructions to Commander Caldwell were not to open fire 
until the enemy opened upon us. I think we took them by 
surprise somewhat, as they did not open fire upon us until we 
were abreast of a large light placed on the opposite side to 
guide their fire there. The look-out threw up rockets, and a 
battery soon opened on us at about 11.20 p.m., but did not 
answer our broadside. Commander Caldwell, of the Essea.^ now 
opened in fine style, and the mortar-boats did their duty in the 
most handsome manner, keeping up their fire until two or 
three o'clock in the morning. This ship moved up the river 
in good style, Captain Palmer governing, with excellent 
judgment, her fire according to circumstances, stopping when 
the smoke became too dense to see, and re-opening whenever a 
fresh battery opened upon us; but we always silenced their 
battery when we fired. At last, the current from around the 
point took us on the bow and threw us around, almost on 
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shore ; but becking the AlbaJtrosa^ and going ahead strong on 
this ship, we at length headed her up the river. The upper 
batteries now opened on us, and we could only reply with the 
two guns on the poop — a 9 -inch and a 30-pounder Parrott 
rifle — ^but they both did their duty well. When wo rounded 
the bend, I saw the Richmond^ as indeed I had done whenever 
during the action the smoke was not too dense, and I thought 
that she was following us in fine style, as I could see the effect 
of each of her broadsides upon the batteries. Great, however, 
was my surprise when I found that she did not come up after 
we had rounde<l the i)oint, but my fears were not excitetl until 
sufficient time had elapsed for the other vessels to join us. 

" I soon saw a vessel on fire, and aj)i>arently grounded, and 
I feared she was one of ours. I next saw her drifting down the 
river, with her guns going off and the shells explcnling from 
the heat. We now arrival at the conclusion that one or more 
of the vessels had met with disaster, and the rest had dropjxjil 
down the river a<r«un. The fire ceascMl alnnit this time (2 a.m.), 
and near 4 a.m. (15th), the burning vessel blew up with great 
explosion. 

" The nature an<l details of this disaster will doubtless l)0 
(•ommunieatoil to von bv the Ht»iiior survivin*:: officer IjcIow Port 
Iludsrm, in command of the tieet. 

" In conrhision, I can cmly ssiy that I know not how far I 
am resj)oiiHil»le for this sad affair, but I take it for granti*<l that 
SIS the Hag-ship came safely through, and kiw the otlu»rs fol- 
lowing, the dis:ister must have U»en caustsl hy an areidental 
shot diHsibling a vesK*!, and the otIj<>rs stop{NHl to assist her 
instead of coming through and letting one of the gun-lMMits 
take her down. Hut I have U^^ high an (estimation of each and 
c>f r'OFT// one <»f tho ofli<'ers c(»mmanding those vessels, to im- 
agine, for a single instant, that everything in their jH)Wer was 
not d<»ne to ensure huni»ss. The only fear I had was getting 
aground in rounding thr Ijend. 

'' I sihsigned no giui-lioat to the Afississippi for two reasons: 
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first, I had but three gun-boats ; second, she being a side-wlieel 
steamer, would not take one alongside to advantage, and, in 
fact, with the exception of the assistance they might have ren- 
dered the ships if disabled, they were a great disadvantage. 

" If in this effort to come up and cut off the enemy's su|)- 
plies from Red River and recapture the Indianohij misfortune 
has befallen some of our vessels, I can only plead my zeal to 
serve my country and the chances of war ; and I felt that my 
orders of October 2nd, 1862, fully justified me in doing what I 
shoiild have done two months ago but for the disasters at 
Gralveston and Sabine Pass, the strong force of the enemy at 
Mobile, and the inadequacy of my force to meet all these con- 
tingencies. 

" I therefore have the satisfaction of knowing that I acted 
to the best of my judgment, and hence am only answerable for 
the imperfection of that judgment. 

" I have the honour to be, 

" Very respectfully, your obedient servant, 

" D. G. Farraout, 

** HoK. Gideon Welles, ** Rear- Admiral Commanding W.G.S. 

" SSecretary of the Navy, Washington, D.C* 

(c.) Report of Lieutenant-Commander John Walters, 
Commanding United States* Steamer Kineo. 

** United States' Steamer Kineoy 
«* Below Port Hudson, March 15th, 18G3. 

" Sir, — I have the honour to make the following rejx)rt 
of the part tliis vessel played in the action of last night : — 

" As we advanced steadily up the river, in the position 
assigned by the general sailing order, secured to the port side 
of the United States' steamer Monongahela for the purpose of 
mutual support, we were unable to join in the action until 
10.30 P.M. When abreast the lowest battery, with which our 
consort was engaged, we received fire of musketry from the 
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opposite bank, which was replieil to iiniiiediately with two- 
second shrapnel! and grape, silencinp: them <iuickly. Tu tliis 
manner we continued steadily on, our consort keeping np a 
brisk fire upon the enemy's batteries, who.s<* fire we wore 
receiving, and we watching for a renewal of the nnisketry 
from the west bank. An hour later, when under the principal 
batteries, and getting along very well, although the atmosphere 
wa« greatly ol>scured by the smoke of our guns, and it was dif- 
ficult to see we had kept the channel and ha<l reacheil the l)en<l 
of the river, our fore-gaff was shot away, and a few seconds 
afterwanls a shot lo<lgwl in our rudder-j>ost, splitting it, and 
rendering the rudder useless. Endeavoure<l to work it with 
relieving tackles an<l nnlderH'hains, but found it could not \>e 
movcNl to the right or left. Sent a man over the stern in a Innv- 
line to examine the damage, and found the shot firmly emlKMlde<i 
iK'tween the rudder-jKjwt and the st(»rn-jK)st, thereby weilging it 
completely, and ren<lering it unsc»rvi<t»able. 

" At this time we were recviving the heaviest lire of the 
enemy's Iwitteries, who genenilly firc^l over, and our consort 
lieing damage<l also in tin* rudtler, was unable to ke<*p the 
channel, and the two vessels were ilriven ashore bv the eurrrnt, 
whirli was very strong, sumI thrown on Thompson's Point, 
going full sjx^^HJ. TIh' Mowtwjahehi^ Inking deejH'r drauglit, 
groundt-il first, an«l stopjKMl with a gn-at shtM'k. StopjMHl the 
engines and rev«.*rs4Hl ijuiekly, l>ut our momentum was so great 
till' fsists iN'twt-f'n tlir two vi'SM'ls w<»re all torn away ex^'i'pt 
ouf liawwr. t)ur ft»rr-4'liannrls and rig^ring wm* sw<»pt off, 
our iNiwrr anchor thrown in on deck, thr hamin(H*k-nrtting 
torn away, and M*vt»ral stanrhinns. Wr «h*ovr alNiut a shi|>*s 
leiigtli ah<*ad. and gnnnitl*'*! within Wx\ fit-t of tli«» bank. Tin' 
engines U-ing ri'v«»rs«Nl. wi* sn<**t*«H|iMl in p'ttin;; off. It;i4*ki'il 
down to tin' Mowmtjalu'hi U\ n-nili r af**.iHtaiMi* wliirli was aski'^l 
f*ir, sill* U'ing still liani a;ri«»Mn<i, anil nrrivinir a t«iritif fin». 
Asti*rn of Imm* tli«» Missi.ssipfn was al-«f aHJiurr 

*^ It is pro|M*r ti> ^tatt* at thi- tinii* that 'lur pil*>t wa** on 
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board the Manangahelaj where he had been assisting the other 
pilot, by order of Captain McKinstry, of the Monongahda ; and 
here we were separated without a pilot, and the ship disabled 
seriously. Had great diflSculty in working the ship in the cur- 
rent, so as to get near the Monongalida^ which we could only 
do by alternating the motions of the engines, but could not get 
near enough to receive her hawsers in consequence of the 
current cutting us oflf. Then resolved to go ahead, and try to 
spring her oflF with the hawser we had, in which we were 
successful, and her bow swung off into deep water. Seeing 
which, and being unable to render further assistance, cast-off 
and dropped this ship by the current past the batteries under 
a severe fire, most of which passed over us, which was very 
remarkable, because the burning ship Mississippi enabled them 
to see us plainly. Under these circumstances, the first thouglit 
was to save the ship ; and knowing we could do them little 
damage with our light battery, suspended fire, and dropped 
down out of their range. 

" Very respectfully, your obedient servant, 

" John Walters, 

- Captain J. P. M«Kik6Tbt, U.S.N., " LieutenanUJommander, U.S^. 

" Commanding U.S. Steamer Moncngahda^ Senior OtBcer.** 

(c/.) Report of Commander C. H. B. Caldwell, commandixg 

United States* Steamer Essex. 

" Untted States' Ibok-clad Essex^ 
"Below Port Hudson, Mississippi River, March 15th, 1863. 

Sir, — I have respectfully to report that as the flag-ship 
Hartford passed this vessel, we got under way, and, leaving 
the mortar-vessels, proceeded up the river some distance, and 
took up a position to enfilade the lower batteries. 

"At 11 o'clock, the enemy fired the first gun on the Hart- 
fardy and this l)eing the signal for them to open fire, it was 
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continued by them and this vessel without intermission till 
1.30, the vessels throwing a total of 29 G shells, including 90 
from this vessel. 

"The effect of the fire of the mortar-vessels seemed to 
paralyze the efforts of the enemy at the lower batteries, and 
we observed that their fire was quite feeble, compared to that 
of the upper batteries. 

" About 10 o'clock, a boat from the Mississippi came along- 
side with wounded men, and reported their vessel ashore, and 
that a large number of the men were on the opposite bank. 
We crossed the river immediately, and took a number on 
board. The Mississippi had been observed on fire for some 
time. She was now coming down quite fast in flames, and 
close in to the west bank. I was obliged to recross the river to 
get out of her Wtiy, fearing an explosion from her magazine 
at any moment. As she jxissed the mortar-l)oats, the guns of 
her port battery were discharged, owing to the heat, throwing 
the shells over the vessels, but fortunately doing no damage. 

"After she jxissed down, we crosseil the river again, and 
took on boanl all the remainder of the crew that wtTc there, 
making in all received on board about sixty oflicers an<l men. 

" Very resj)ect fully, your ol)e<liont servant, 

'*(\ II. R Calowell, Com., r.S.N., 

" Cominan(lin<; Mortar-FMilla, MuwisHipi'i Kivcr. 

■* Jamks Ali>K5» r.S.N\ Commanflor, 

*' CuaimaiMiiiig UX Naval Forct*s, below Port Hu<lih>n.*' 

5. — Confederate Gun-Jtoats running the gauntld of FitJeral 
liatterieA estahli^hal on the right tHink of the Mississijpi liiver 
lidow TiptonviUe. 

Ah pn»viously niontioncNl, the FtnlenilH, oven Iwfnro tho 
fall of Ishuul Xo. 10, (MviipiiNl with a strong fi»rfv tlio right 
(MisKouri) liunk of t ho Mississippi Hivcrfor w*vrnil niil«'s U^low 
Tiptnnville. The distamv fn^ni this jMiint tn Island N«». 10, 
acnwH the jN^ninsula, whii-li is hm* fonn«'«l by tho rivrr. is *inly 

II 2 
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six miles, whilst the distance by water is fully thirty-two miles. 
For this reason, commimication between the island and the 
points on the river below, was, after the enemy had taken 
possession of New Madrid, eflFected by land to Tiptonville, and 
thence by water. In order to cut oflF this communication, tlie 
Federals established below Tiptonville, on the Missouri side, 
five additional batteries, scattered over a distance of five miles. 
These batteries had to be passed twice, almost nightly, by one 
or another of the Confederate gim-boats, stationed under com- 
mand of Commodore HoUins a few miles below Fort Pillow, 
The Federals, fully aware of the importance attached by the 
Confederates to the keeping open of their communication, were 
always on the qui vive in their batteries, and had the advan- 
tage of knowing that at some hour of the night a Confederate 
gun-boat would attempt her passage. For the three weeks 
during which this state of aflFairs continued, hardly a single 
night, bright moonlight nights not even excepted, passed, 
without a Confederate steamer attempting the daring feat of 
running by the Federal batteries. These vessels had been re- 
modelled from ordinary Mississippi river-boats into men-of-war, 
and in strength could not compare with the least of the Feileral 
gun-boats; they all were side-wheel steamers, carrying their 
boilers and machinery on deck; neither was their steerinp^- 
apparatus or their magazine suflSciently protected ; and yet 
the blockade of the river, here hardly one mile wide, was suc- 
cessfully run at least thirty times in twenty-one nights. 

6. — (a.) Confederate ram Arkansas passing the Federal jktt 
above Vicksburff. 

After the fall of Nashville and New Orleans, the Con- 
federates had established new navy-yards in the south-west, 
at points not easily accessible to the enemy. Selma, on the 
Alabama River; Oven Bluff, on the Tombigbee; and Yazoo 
city, on the Yazoo, numl)ered among this class. At the latter 
point, an iron-clad, the Arkansas ha<l l)een built under direc- 
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tion of Captain Isaac N. Brown, of the Confederate States' 
navy. The great defect of this, as of most Confederate 
steamers, lay in tlie machinery and Kteering-a|)j)aratus. How- 
ever, when completed, lier daring commander ran her down 
the Yazoo River, driving before lier the Feileral iroiwrlads 
sent up that stream for the purpose of capturing her, passed 
through the mi<lst of Adminil Farragut's fleet al)ovo Vicks- 
burg, and reached tliis i>oint not materially injured by the 
furious fire concentrated on her. She was afterwards, August 
fith, 18G2, attacked below I^iton Rouge by seven Feileral gun- 
boats, among them the iron-clad Esaejc^ by the lire of which 
the machinery and the steering-apparatus of the ram was dis- 
abled, so as to render her unmanageable. She continmnl, 
however, firing her guns at the EsaejTj but, presi»nting a weak 
jH»int to this vessel, she was fired into with incendiary shells, 
net on fire, and blown up. 

The first engagement with the Arkansas is thus descTilxid 
l»y Rear-Admiral Farragut : — 

•* rsiTEI) STATE8' FLAlt-HIIIP I/art/oni^ 

** \\e\ow Vicksbun;. July 17th, 1S62. 

"Sir, — It is with deep iuortifi<'ation that I announce to 
the IK*partnient that, notwithstanding my pn^lirtion to the 
contrary, the iron-irlad mm Arkansas has at length made her 
ap|)eanince, and taken us all by sur|»rise. We ha«l heanl that 
she was uj) at LiverpH)!, in the Yaz<M» River, and Lieutenant- 
Tolonel KUet infbnne*! me that the river was Uh) narrow f<»r 
our gun-lNxits to turn, and was als4) >hallow in pla(vs, but 
suggchttnl that Flag-()fli<vr Davis unght M»nd up some oj* his 
iron-i-lads, which <lraw onlv hix or M»ven iWx of water. 

'* When this was pro|M>M*«l to Fla;r-OrtinT I>;ivis he i^m^ 
N*nt<»<l imm<'<liately, an«l (Jeui'ml Williams «»tlen'<l to M»n«l up 
a few shar|»h<M iters. Tli«» in'Xt nmrniiig th«*v went off at day- 
light, and l»y hix in the mornin^^ w«» lnard firing up the river, 
but sup|H»Mil it to In» tin* gun-Uiats tiring at the living artillery 
Niid to Ijc lining the ri\er. In a hliort time, ln»we\4'r, the 
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gun-boats appeared, and the ram in pursuit. Although we 
were all lying with low fires, none of us had steam, or could 
get it up in time to pursue her ; but she took the broadside of 
the whole fleet. It was a bold thing ; and she was only able 
to drift, or go at the slowest speed, say, one knot ; and witli 
the current she got down to the forts of Vicksburg before any 
of us had steam up. 

" I had a consultation with Flag-Officer Davis, and we 
thought it best to take the evening, when he dropped down to 
take the fire of the upper battery, and my squadron passed 
down with the determination of destroying the ram, if pos- 
sible ; but by delays of getting in position, &c., it was so dark 
by the time we reached the town, that nothing could be seen 
except the flashes of the guns ; so that, to my great mortifica- 
tion, I was obliged to go down and anchor, with the rest of 
my fleet, to protect the transports, mortar-boats, &c. 

" The ram is now repairing damages ; for we put many 
holes through her, though we do not know the extent of 
damage done to her. I regret to report that the loss from this 
vessel was one oflScer and two men killed, and five men 
wounded. The total loss in the fleet was five killed, and six- 
teen wounded. I enclose herewith the fleet-surgeon's rej>ort 
of casualties. 

" Very respectfully, your obedient servant, 

" D. Gr. Farraout, Flag-Officer, 

'* CommandiDg Western Qulf Blockading Squadron. 
" Hon. Gideon Welles, 

" Secretary of the Navy, Washington, D.C. ** 

Thus, the Federal* fleet passed the batteries of Vicksburg 
for a second time, without sustaining any serious loss. 

(6.) The running of the blockade of the ports of Charles- 
ton, Wilmington, Savannah, Mobile, and Galveston might 
equally furnish proofs of the impossibility, under all circum- 
stances, to prevent by artillery-fire alone, a steamer from 
forciufr a piii^ige, the channel of which has remained fi'ec of 
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obstructions. For instance, many of tlie vesHols Avliieh broke 
the blockade at Mobile had hi^h-])ressure on^inos, and hud 
from ordinary river-boats been ehanjfecl into si*a-p)injy rnifts. 
Although, in several instances, liotly ehast»il by the FtMleral 
blockaders, a number of them sueeetMliNl in ivaeliiiig their 
destined port. The English-built blcMrkade-runiier DeMgh wiut, 
in her voyages, ahuost as regular as a inail-jKu^ket in time of 
|)eace. 
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CHAPTER VI. 

V. — A tnerely partial Obstruction of the Channel not sufficient to 

enable Forts to keep out a large Fleet. 

In the preceding chapter it has been shown how successfully 
a steam-fleet, under a daring and determined commander, may 
pass any forts and shore batteries, if the channel is free of 
obstructions. From the description of the passing of Admiral 
Farragut*s fleet by Fort Morgan, on August 5th, 1864, it will 
be seen how utterly insufficient an only partial obstruction of 
the channel is to prevent vessels forcing a passage. 

The general position of the Confederate defences in the 
lower Bay of Mobile has already been indicated in a preceding 
chapter. Fig. 1 of Plate I. will serve to give a correct idea of 
the Federal attack of August 5th, 1864. The line of piles, 
extending from the head of the eastern bank to the edge of 
the tortuous and shallow channel near Fort Gaine, rendere<l 
it impossible for any vessel to pass between the bank and tlie 
channel ; besides, only vessels of very light draught could 
have made such an attempt. But the channel between Mobile 
Point and the eastern bank has a depth reaching at some 
places as much as 65 feet ; the bottom is bad, drift-hsand ; and 
the action of ebb and flood and of the wind is very strong. 
Under such circumstances, an obstruction of this channel would, 
even in time of j)eace, be an undertaking taxing not only the 
full ingenuity of a competent engineer, but also requiring an 
cxjKinditure c»f material, time and lalKUir which were not at the 
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disposal of the eiipneer officers occupying at different periods 
the jK)8ition of Chief Enjj^ineer of tlic Department of the Gulf 
of Mexico. Not able to carry out any of the several plans 
that suggested tlieniselves for the obstruction of this imjwrtant 
channel, the then Chief Engineer of the Department had to 
have recourse to torjXKloes alone (see Part II. of this treatise); 
but even here met with a difficulty, that presented itself in 
form of an order from the Department-Conmiander to leave a 
pip in the line of torpedoes, through which blockade-runners 
could pass without danger. Thus, a gap of over 500 yards 
W51S left l)etween Mobile Point and the buoy marking the 
csistern end of the three lines of torj)edoes ; a circumstance 
which, doubtless, facilitate<l the accomplishment of Admiral 
Farragut's l>old plan, although had the gap been closed by 
torpe<loos alone, we have our very serious <loubts if it would 
have made any material diffi^rcnce. And, though this subject 
will l»c more fully treated tm in a following chaj)ter, the 
remark that tor|KMlot\s alone are no sufficient obstruction of a 
ehann(;l mav not (*ome amiss here. 

Admiral Farragut's fleet, with which he passc^l the heavy 
Irtitteries of Fort M(»rgan, consisted of four iron-i'lads an<l four- 
tc*en steamers. Not a single one of the guns in the Confederate 
lotteries was silenetMl by the torrent of shrapnell, shell, and 
grajw jHiured into them asea<*li F(Ml«»r;il vessi*l |>asse<l. Adminil 
Buchanan's littli* Mjuadron iron-<*la«l Tenmsset*^ (*aptain tlohn- 
hton ; w<MMlen ;^un-l»<»ats Monjan^ Captain Ifc»nnett ; Selnia^ 
Captain Mur]»hy; and ^Aitrnw, (*a|»tain Harris made a most 
lieroir n»sistann\ The (*liannel had Um'U partially ol»structod, 

and n<it withnut all rr.Hults;* and v«*t tin* Federal iI«H*t forrcil 

» 

a |iiiss;igi*. and the hiwer Hay of Mobile was l«»st to the Con* 
fi •lit 'rates. 

• *I'h«' M-'iiitiir T''Hi'**»h wTifk Mif:k \y a t«.r|o:i- (*•«• i*i;»* 121). 
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(a.) General Orders op Rear-Admiral Farraout. 

[Greneral Order No. 10.] 

" United States' Flag-ship Hartford, 
" Off Mobile Bay, July 12th, 1864. 

"Strip your vessels and prepare for the conflict. Send 
down all your superfluous spars and rigging. Trice up or 
remove the whiskers. Put up the splinter-nets on the star- 
board side, and barricade the wheel and steersman with sails 
and hammocks. Lay chains or sand-bags on the deck over the 
machinery, to resist a plunging fire. Hang the sheet-chains 
over the side, or make any other arrangement for security that 
your ingenuity may suggest. Land your starboard boats, or 
lower and tow them on the port side, and lower the port boats 
down to the water's edge. Place a leadsman and the pilot in 
the port-quarter boat, or the one most convenient to the com- 
mander. 

" The vessels will run past the forts in couples, lashed side 
by side, as hereinafter designated. The flag-ship will lead 
and steer from Sand Island N. by E. by compass, until abreast 
of Fort Morgan ; then N.W. half N. until past the Middle 
G-roimd ; then N. by W., and the others, as designated in the 
drawing, will follow in due order until ordered to anchor ; 
but the bow and quarter line must be preserved, to give the 
chase-gims a fair range ; and each vessel must be kept astern 
of the broadside of the next ahead. Each vessel will keep a 
very little on the starboard quarter of his next ahead, and 
when abreast of the fort, will keep directly astern, and as wo 
pass the fort will take the same distance on the port-quarter of 
his next ahead, to enable the stern-guns to tire clear of the next 
vessel astern. 

" It will be the object of the Admiral to get as close to the 
fort as possible before opening fire ; the ship, however, will 
open fire the moment the enemy opens upon us, with their 
chase and other guns, as fast as they can Ikj brought to \)Q\\y. 
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Use Hhort fuzes for the shell and shrapnell, and as soon as 
within 300 or 400 yards, give the graiie. It is understood that 
heretofore we have fired too high ; but with grajxi-shot it is 
necewsarv to elevate a little above the object, as grape will 
dribble from the muzzle of the gun. If one or more of the 
vessels be disabled, their partners must carry them through, if 
|K)H8il)le ; but as the Admiral contemplates moving with the flood 
tide, it will only require sufficient jx)wer to keep the crippled 
vessels in the channel. Vessels that can, must phice guns upon 
the poop and topgsillant foreaistle, and in the tojnj on the star- 
lioard si<le. Sliould the enemy fire gnijK;, they will remove 
the men from the toj)gallant forecastle and poop to the guns 
below until out of grape range. 

" The howitzers must keep up a constant fire from the time 
they can reach with shrapnell until out of its range. 

" D. Gr. Farragut, 

** Rear- Admiral, Comnuuidiog W.G.B. Squadnm.** 

(//.) [General Order No. 11.] 

** Flaohship Hartford^ 
«« Mobile Ilay, July 29th, 1SG7. 

" Shouhl any vessel !« disabled to such a degree that her 
consftrt is unahle to keep her in her station, she will droj) out 
of line to the westward, and not embarrass the vessel next 
astern by attempting to regjiin her station. Should she reiiair 
damages so as to l^e able to re-enter the line of Itattle, she will 
take her station in the rear as close to the last vessel as ])Ossible. 
S) MN)n SIM the vessels have {kiskxI the fort, kept away north- 
west, tliey c;in c:ist oft* the gun-lMiats at the tlirection of the 
senior i)fii(vr <if the two ves>els, an<l allow them to pHK-eed up 
the Uiy to eut (»fl* the enemy *sgun-lM)sits that may lie attempting 
to esc:&]N* ii|> to MobiK*. There art* ciTtain black buoys placwl 
bv the eiifuiv fn»in the piles on the we>t siile c»f the channel 
sii'ro(«s it tn\\ard> Fort M<»r;x:in. It lM*iii;r undrrht<MMl that there 
are t«»r|K.-'l«K'> antl otiier <»|i>tnKiinnh l»etWi*en the buoys, the 
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vessels will take care to pass eastward of the easternmost buoy, 
which is clear of all obstructions* So soon as the vessels arrive 
opposite the end of the piles, it will be best to stop the propeller 
of the ship, and let her drift the distance past by her headway 
and the tide ; and those having side-wheel gun-boats will con- 
tinue on by the aid of their paddle-wheels, which are not likely 

to foul with the enemy's drag-ropes* 

"D* Gr. Farragut, 

" Rear- Admiral." 

(c.) Detailed Report of Rear-Admiral D. G. Farragut. 

** United Statek* Flag-ship Hartford^ 
"Mobile Bay, August 12th, 1864. 

"Sir— 

" Notwithstanding the loss of life, particularly in this ship, 
and the terrible disaster to the Tecumseh, the result of the fight 
was a glorious victory, and I have reason to feel proud of the 
officers, seamen, and marines of the squadron under my com- 
mand, for it has never fallen to the lot of an officer to be thus 
situated and thus sustained. Regular discipline will bring 
men to any amount of endurance, but there is a natural fear 
of hidden dangers, particularly when so awfully destructive of 
human life as the torpedo, which requires more than discipline 
to overcome. 

" Preliminary to a report of the action of the 5th, I desire 
to call the attention of the Department to the previous steps 
taken in consultation with Generals Canby and Granger. On 
the 8th of July I had an interview with these officers on board 
the Hartford on the subject of an attack on Forts Morgan and 
Gaines, at which it was agreed that General Canby would send 
all the troops he could spare to co-operate with the fleet. Cir- 
cumstances soon obliged General Canby to inform me that he 
could not despatch a sufficient number to invest both forts, and 
in reply I suggested that Gaines should be the first invested, 
engaging to have a force in the soxmd, ready to protect the 
landing of the army on Dauphine Island, in the rear of that 
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fort, and I assigned Lieutenant-Commander De Krafft, of the 
Conemaughj to that duty. 

"On the Ist instant, GTeneral Granger visited me again on 
the Hartford. In the mean time the Tecumseh had arrived- at 
Pensacola, and Captain Craven had informed me that he would 
be ready in four days for any service. We therefore fixed ui)on 
the 4th of August as the day for the landing of the troops and 
my entrance into the bay ; but owing to delays mentioned in 
Captain Jenkins' communication to me, the Tecuuiseh was not 
ready. General Granger, however, to my mortification, was up 
to time, and the troops actually landeil on Dauphine Island. 
A« 8u1)sec|uent events proved, the delay turne<l to our advan- 
tage, as the relxjls were busily engaged during the 4th in 
throwing troops and supplies into Fort Gaines, all of which 
were capture^l a few days afterwanls. 

"The Tecimiseh arrived on the evening of the 4th, and 
everything ])eing propitious, I procee<UMl to the attack on the 
following morning. 

" As mentioiUMl in my previous despatch, the vessels outside 
the Uir, which were designe<l to partici|)ate in the engagement, 
were all und<»r way by forty minutes j)ast five in the morning 
in the following order, two abreast an<l lashe^l togc»ther: — 
Brooklyn^ Captain Jamrs AMrn, with the Ocioraray Lieutenfint- 
Commandor C. II. (ire<Mi, on the |M)rt sido Ca])tain IVrcival 
Drayton, with the Metacoiiutj Lieutonant-CommandtT J. E. 
•Ifwett ; liiclnnowt^ Captain T. A..Icnkins, with the Port lioyal^ 
Lioutenant-Cnnunainler It. (ihoranli; Ijiclawainuu Captain J. 
H. Marchainl, with the Seminole^ Cmnmandrr K. I)onal(l^i4)n ; 
Moiiongahehi^ Coiiiinaiitl«'r J. II. Strong, with th«» Knirlttv^ 
Lii'Uti'nant-Cnmniand^r W. I\ MrCann; Ossif^e^ Cmnniandrr 
W. K. \a' Hoy, with tin* 7m.v*yi, Li<*utrnant-Connnand«T Grorge 
Bn»wn; O/oitltt. Coninian«ltr .1. U. Mullanv, with th«* (taUna^ 
|j<'ntinant-iN»niniandrr i\ H. Wills. The ininH-lads Tti^um* 
.«»'A, rMniniantlir T. A. .M. Cravan ; the Mttnlmtttw. i*nniman«h*r 
.1. W. A. Nii*ln»|<4in: tin* iriwii**/j<i';//, Coniniand«T T. II.Strph«;nM, 
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and the Chickasaw, Lieutenant-Commander G. H. Perkins — 
were already inside the bar, and had been ordered to take uj> 
their positions on the starboard side of the wooden ships, or 
between them and Fort Morgan, for the double purpose of 
keeping down the fire from the water-battery and the parapet 
guns of the fort, as well as to attack the ram Tennessee as soon 
as the fort was passed. 

" It was only at the urgent request of the captains and 
commanding officers that I yielded to the Brooklyn being the 
leading ship of the line, as she had four chase-guns and an 
ingenious arrangement for picking up torpedoes, and because, 
in their judgment, the flag-ship ought not to be too mucli 
exposed. This I believe to be an error; for, apart from the 
fact that exposure is one of the penalties of rank in the navy, 
it will always be the aim of the enemy to sink the flag-ship ; 
and, as will appear in the sequel, such attempt was very ]>er- 
sistently made, but Providence did not permit it to be successful. 

" The attacking fleet steamed steadily up the main ship- 
channel, the Tecumseh firing the first shot at forty-seven 
minutes past six o'clock. At six minutes past seven the fort 
opened upon us, and was replied to by a gun from tlie 
Brooklyn, and immediately afterward the action became 
general. 

" It was soon apparent that there was some difficulty 
ahead. The Brooklyn, for some cause which I did not then 
clearly understand, but which has since been explained by 
Captain Alden in his report, arrested the advance of the 
whole fleet, while at the same time the guns of the fort were 
playing with great effect upon that vessel and the Hartford. 
A moment after, I saw the Tecumseh, struck by a torj^edo, 
disappear almost instantaneously beneath the waves, carryinjjf 
with her her gallant commander and nearly all her crew. I 
determined at once, as I had originally intended, to take the 
lead; and, after ordering the Metacoinet to send a Iniat to 
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save, if pofwible, any of the perisliinp crew, I dashoil ahead 
with the Hartfordj and the sln'ps followeil on, their ofticcni 
believing that they were going to a noble death with their 
commander-in-cliief. I steamed through between the buovR, 
where tlie torpedoes were supposed to have been sunk, Theflo 
buoys had Ijcen previously examine<l by my flag-lieutenant, 
J. Crittenden Watson, in several nightly reconnoissanceH. 
Though he had not been able to discover the sunken torpe- 
does, yet we had been assured by refugees, deserters, and 
others of their existence, but believing that, from their having 
been some time in the water, they were probably innocuouH, I 
determined to take the chance of their explosion. 

** From the moment I turned to the north-westward, to the 
clear middle ground, we were enabled to keep such a broadside 
fire \\\ion the l>sitteries of Fort Morgan that their guns did us 
comiMiratively little injury. 

"Just after we passe^l the fort, which was about ten 
minutes l)efore eight oVloc*k, the ram Tennesftee daslRHl out at 
this ship, as had lx?en exiK'cte^l, and in anticipation of which 
I had onlered the Monitors on our starl)05ird siile. I took no 
further notice of her than to return her fire. The rcK'l gun- 
boats Aforgan anil Selma wen» ahead, and the latter particularly 
annoye<l us with a raking fire, whi<*h our gtms couM not 
n»turn. At two minutes after eight o'clock I onlen^l the 
Metacottui to cist off, and go in ]»ursuit of the Selma. (\'i]>tain 
•Tewett was aftrr her in a nioinciit, an«l in an hours timi* he 
ha<l her as a ]»rizr». Sh«' was conimandtHl by V. V. Murphy, 
fonnerlv of tho FnitiHl Stat«*s' navv. lb» was wuund«*(l in the 
wrist; his rxrrutiv<» orti<'i'r, Lirut«*nant romst(K*k, and right 
of thi» cn»w killtHl, :ind wvru or right Wnundrtl. Uruti-nant- 
Cominandrrtlrwrtt's mndurt tluring tin* whi»lr affair <*<»ninian<ls 
mv warnirst ri>]innt*n«latiniis. Tin- Mor^fan and h'ainfM sn«^ 
^•^••U**! in rsi'aping, untjrr th«' pnitf«'tinii nf ih«» guns nt Fort 
Morg:in, whirli w«>nM havr Ui»ii iin^vrnt***! had ihr othrr 
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gun-boats been as prompt in tlieir movements as tlie Mcta- 
comet; the want of pilots, however, I Wieve, was tlie only 
difficulty. The Gaiiies was so injured by our fire that she liad 
to be run ashore, where she was subsequently destroyed, but 
the Morgan escaped to Mobile during the night, tliough she 
was chased and fired upon by our cruisers. 

"Having passed the forts, and dispersed the enemy's gun- 
boats, I had ordered most of the vessels to anclior, wlien I 
perceived the ram Tennessee standing up for this ship. This 
was at forty-five minutes past eight. The Monitors, and sucOi 
of the wooden vessels as I thought best adapted for the ])ui - 
pose, were immediately ordered to attack the ram, not only 
with their guns, but bows on at full speed, and then began 
one of the fiercest naval combats on record. 

" The Monongahela^ Commander Strong, was the first vessel 
that struck her, and in doing so carried away her own iron 
prow, together with the cutwater, without apparently doing 
her adversary much injury. The Lackawanna^ Captain Mar- 
chand, was the next vessel to strike her, which she did at full 
speed ; but though her stem was cut and crushed to the plank- 
ends for the distance of three feet above the water's edge to 
five feet below, the only perceptible effect on the ram was to 
give her a heavy list. 

" The Hartford was the third vessel which struck her, but, 
as the Tennessee quickly shifted her helm, the blow was a 
glancing one, and, as she rasped along our side, we poured 
our whole broadside of 9-inch solid shot within ten feet of her 
casement. The Monitors worked slowly, but delivered their 
fire as opportunity offered. The Chickasaw succeeded in getting 
under her stern, and a 15-inch shot from the Manhattan broke 
through her iron plating and heavy wooden backing, thougli 
the missile itself did not enter the vessel. 

" Immediately after the collision with the flag-ship, I 
directed Captiiin Drayton to bear down for the ram again. 
He was doing so at full s[)eed, when, unfortunately, the 
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Lachtwmna ran into tlie Hartford just forward of the niizen- 
masty cutting her down to within two feet of the water's edge. 
We soon got clear again, however, and were fast approaching 
«mr adversary, when she struck her colours, and run up the 
white flag. 

** She was at this time sore Ixiset ; the Chickasaw was 
pounding away at her stern, the Osdpee was approacliing her 
at full speed, and the yfonongahela, Lojckaicanna^ and this ship 
were bearing down upon her, deterniineil u|>on her destruc- 
tion. Her smoke-stack had been shot away, her steering- 
cliains were gone, compelling a resort to her relieving tackles, 
and several of her port shutters were jammed. Indeeil, from 
the time the Hartford struck her until her surrender, she 
never fired a gun. As the OssijK'ey Commander Le Roy, was 
about to strike her, she hoiste<l the white flag, and that vessel 
imme^liately stopjHxl her engine, though not in time to avoid 
a glancing blow. 

" During the contest with the relxil gun-lH)ats and the mm 
Tauws,se€j and which terminated by her surren<ler at ten o'clock, 
we lost manv more men than from the Are of the batteries of 
Fort Morgan. Adnn'nd Ilurbanan* was woun<lc<l in the leg ; 
two or thrive of his men were killed, and Ave or six wounde<l. 
Commander Jolinston, f<>nnerly of the Unite<l States' navy, was 
in conunand of the 7»'///<t'>.ve'#', an«l came on iMianl the flag-ship 
to surrender his sword, and that of Admiral Buchanan. 

**Our iron-<*lads, from their slow s|K»iHl and l«id sti'cring, 
had Mime ditliculty in getting into and maintaining their 

• Ailiiiiral .l.iniiM Iliuli.iiiiui, by \^h .iariu^ limvrry. )iail ;:nmly i mli-Arvil liiiim-lf to 
the i«i'|'li> f>f ihr S»iitl>. Ki'iiiaiiiii^ .il><iir iliinni; tli:i oiiHict, iitAii«iii^ «'ii tlir t.aariiiM'* 
of t\w 7mi«'!i*'^, ho waj* iH'Virtly ui>iiii<!«il in hm Ml Ir,:. *"»! W'-uM U"i i:ivr ti|i ttii* 
iiii#^|ua1 O'fitlift, till, tilt' RttiTjM^-Ajijwnitiin i.f hin vtimi'l h.wiii;; l«n inj»ri"«|, tlic ratii 
hail («i-iiinr uiiUiaii.vtaMi-, nixi, tl.r muukr-^tjM-k l»,i\iiii: Lillni, Ihr c.iMi:.atc wsi »i 
Allol With Mifiki' thai tin- fn* ii «>-mIi! Itanily hrfiiKr, nii<l \»m cvi n «.«•. A<!r<ml 
K.irri;:»il. m ).i.>» .|i-^;a? "'i •■' S. ;■!• inl- r 4th, I*-!'.!. ili\*, in •[-■iViM^ «.f A'^Tiiiril 

ItM :.a:..iii : " M" i.-nl .il * iv * !• • '« o'ii*.«i< tv 1 ■ u« • f !rn al .i>»l i.rtii rr*, jmI i th- Wru w 

hiMi U l!rr, Iff .i; |-i«Mali<i . ;* i.ipi-ity in- r. '. i:M\. than ni\»ilf " 

I 
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position in line as we passed the fort, and in the subsequent 
encounter with the Tennessee, from the same causes, were not 
as effective as could have been desired. 

" Very respectfully, your obedient servant, 

" D. G. Farraout, 

" Hon. Gideok Welles, ^ Commanding W.G. Blockading Squadron. 

" Secretary of the Navy." 

(c?.) Description of the Confederate Iron-tlad Tennessee. 

The vessel had been built at Mobile, Alabama, under tlio 
superintendence of Messrs. Pierce and Bassett, naval construct- 
ors, and Mr. Frick, chief engineer of the station. 

(a) Hull. — The hull of the vessel was exceedingly strongly 
built in every part, the materials being oak and yellow pine, 
with iron fastenings. Length from stem to stern on deck, 
209 feet ; greatest breadth of beam on deck, 48 feet ; mean 
average draught of water, about 14 feet. 

The deck was covered fore and aft with wrought-iron plates 
two inches thick. 

The sides of the vessel were protected by an overhang, spon- 
soned, and covered with two layers of 2-inch wrought-iron. 

This overhang extended about six feet below the water-lino. 

The sides of the vessel below the deck were eight feet thick, 
and the distance from the knuckle, or outside of the overhanp; 
on deck, to the base of the casemate on either side, was ten 
feet. The vessel was provided with a strong beak or prow, 
which projects about two feet under water, formed by the 
continuation of the sponsoning, and covered with wrought- 
iron plates. 

(ft) The Casemate was very strongly built. It was 78 feet 
8 inches long, and 28 feet 9 inches wide inside, the sides of 
the vessel extending 10 feet from it on either side at the 
greatest breadth of beam. 

The framing consisted of heavy yellow pine beain», 13 inches 
thick, and placed close together vertically. Outside planking 
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of yellow pine, 5 j- incheB thick, laid on horizontally ; and 
outside of this horizontal planking there was a layer of oak 
timber 4 inches thick, bolted on vertically, upon which the 
iron plating was secured. 

The plating or armour of tlie casemate forward was 6 
inches thick, consisting of tliree 2-inch iron plates, of about 
6 inches wide each, and abaft and on the sides 5 inches thick, 
consisting of 2-inch and one 1-inch iron phitc of the same 
width. 

The yellow pine framing of the casemate was planked over 
inside with 2 '-inch oak timber, laid on diagonally. 

The whole of the armour-plating was fastened with through 
bolts, l-J inch diameter, with washers and nuts inside. 

The casemate was covered on top with wrought-iron p^t- 
ingR, composed of bars 2 inches thick and G inches wide, laid 
flat, and supported on wooden IxMims 12 inches square, and 
about 5 feet distant from each other. Some of these gratings 
were hinged and fitted to open from the inside. 

There were ten gun-jx)rts in the casemate — three in the 
broadside on either side, two forward and two aft. 

The forward and after parts, to |X)rt and starboard, were 
placed so as to enable the forward an<l after pivot guns to bo 
used as brojidside guns. The directly-forward and after ports 
were on a line with the keel. 

The jK)rts were elongato<l and made just wide enough for 
the entrance of the muzzle of the guns in training, and only 
high enough to allow a moilerate elevation and depression of 
the pin. 

The W4xxlen backing was nit away on each siile of the jK)rti* 
inside of the raseniate, to alh»w the guns to Im» traiiu*<l aliout 
one p)int forwanl and aft. The gun-|K>rtri were et)vere«l with 
wrought-iron sliding plates or shuttc-rs r> inches thirk ; thoso 
for the four broad>ide guns were fittM in nlidej*. Thf sliding 
]»lat4's or hhuttiTs for th«» piv4»t guns were j>ivot«'<l on the i-^lge 
with one Inilt that could lie kn<icke<l out, detaching the shuttrr 

1 2 
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if necessary, and were worked by a comLination of racks ainl 
pinions. 

(c) Armament. — ^The armament of the Tennessee consisted of 
six rifled guns, Brooks' rifles. 

The two pivot guns were 7* 125-inch bore, and the four 
broadside guns were 6-inch bore. These guns were reinforced 
at the breech by two wrought-iron bands, two inches thick 
respectively. Weight of projectiles, 95 pounds and 110 pounds 
solid shot. The pivot guns were fitted on wooden slides, witli 
a rack let into them. On an arm attached to the carriajr^^ 
there was a pinion for running out the gun, and by raising tlio 
arm the rack was thrown out of gear to allow the gun to recoil. 

(d) Quarters for Officers and Crew. — For an iron-clad vessel 
the cabin was large and comfortable. 

The ward-room was situated inmiediately over the engine, 
and was open to it, but although sufficiently commodious, its 
ventilation was so bad, and the smell arising from the accu- 
mulation of bilge-water so offensive, that it would have been 
impossible for officers or others to preserve their health or to 
live there comfortably for any length of time. 

The quarters of the crew were good and comfortable for an 
iron-clad vessel of her description. They consisted of a roomy 
berth-deck, with rooms fitted up on either side for the junior 
officers. When in port, the crew were quartered on a covered 
barge, anchored near the vessel. 

The steering arrangements were very defective, nor were 
the accommodations for the pilot and helmsman good. 

(e) Machinery. — The machinery of the vessel consisted of 
two geared non-condensing engines. 

Cylinders, 24 inches diameter and 7 feet stroke. These en- 
gines had been taken out of the Alabama river-steamer Alone o 
Child. They were j)laced fore and aft in the vessel, geared to 
an idlershaft by spur gearing with wooden teeth, and from 
the idlershaft to the propeller-shaft by bevel cast-iron gear. 

(0 Boilers. — There were four horizontal flue-l>oilers, 24 fwt 



IXJCRIfrS RECEIVED BY CONFEDERATE RAM " TENNESSEE. 1 1 i 

lonff, placcrl side by side, with one furnace under the wliole of 
them; the products of combustion returning through the flues 
wore delivered into one siuoke-piiHi. 

The engine and fire-rooms were insufferably hot, and very 
liadlv ventilated. 

Itguries received in the Action. — Admiral Farnigut, after the 
action, appointed a committee to make a survey of the Tennessee^ 
and report on the damages rec^*ived by her during the eng-age- 
ment. This committee, comjH)se<l of (^iptains Thornton, A. 
Jenkins and James Alden, of ( Vnumandor William K, Ix^ Hoy, 
and Chief Engineer T. Williamson, rejK^rt, un^ler date of 
August 13th, 18fi4 — "The injuries to the casemate of the 
Terme^'^e from shot are verv considerable. On its after-side 
nearly all the plating is started; one InJt driven in; several 
nuts knocked off inside; gun-trarriago of the after pivot-gun 
ilamagcfl, and the steering nxl or chain cut nwir that gun. 
There are unmistakable marks on the after part of the casi*- 
mate of not le*^ than nine 11-inch solid shot having struck 
within the space of a few wpiare feet in the iunntNliate vi<'inity 
of that ]N)rt. On the ]Htrt side <»f the casi^mate the armour is 
also Uidly damaged iVom sh(»t. On that siilc. nearly amidshifiH 
of ihe c:is<»mMtc, and K'tween the twt> broadside guns, a ir>-inch 
solid slK»t kiHM'kcd a hole through the armour and baeking^ 
leavihg on the inside an undetached nuiss of (»ak and pint* 
hplinters, alnnit three by four feet, and pmpH'ting inside of the 
casc*mate aU»ut tw<^ feet from the. side. This is tlu-^ onlv shot 
that ]N.*netrated the wiknIcu kicking of the casemate, although 
then* are nuin«*rous plar-i's i»n the insitU* giving evidence of the 
effiH-t of tlie shnt. 

** There are visible l»etween fnrtv and fiftv indentations and 
marks f»f shot on the hull, deek, and can-niate, varying fn>ni 
very ?M»vrrr tn slight; nine of thr dif|H*«»t intlentation*^ on the 
after-jKirt of tin* lasfniate (eviijeiiily luring ll-in«'h shi»t), and 
the niark*^ of aUMit thirty of i»tln-r eaHI»ri's on <lifler«*nt |»;irts 

<»t th«* V«»>M*I. 
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" There are also a few other marks, being, however, merely 
scratches or sKght indentations of the plating. 

" The smoke-stack was shot away, although it is not im- 
probable the heavy ramming by the Monongahda, Lachatvarma, 
and Hartford had previously prepared it for its fall. 

" Three of the wrought-iron portnshutters or slides were so 
much damaged by shot as to prevent the firing of the guns. 

" There are no external visible marks or evidences of injury 
inflicted upon the hull of the Tennessee by the severe ramming 
of the Monangahda,^ Lcuwhoumnaj and Hartford ; but inasmuch 
as the decks leak badly, and when there is a moderate sea 
running in the bay, her reported usual leakage of three inches 
an hour being now increased to five or six inches an hour, 
it is fairly to be inferred that the increased leakage is caused 
by the concussion of the vessels. 

" The Tennessee is in a state to do good service now. 

" To restore her to the state of efficiency in which she was 
when she went into the action with this fleet on the 5th 
instant, it will be necessary to overhaul much of the iron 
plating on the port and after sides of the casemate, and replace 
some of it. 

" The iron gun-port slides or shutters, which were damaged, 
must be either removed or repaired. 

" A new smoke-stack is required, and additional ventifators 
should be fitted. 

" Blowers are required to produce proper ventilation in the 
engine-room and on the berth-deck. 

" When these small repairs and additions shall have been 
made, the iron-clad Tennessee will be a most formidable vessel 
for harbour and river service, and for operating generally in 
smooth water, both offensively and defensively.*' 
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(«f.) Loss OP THE United States' Steamer PhilippL 

** United States' Steamer Cowslip, Aug. 6th, 11-04. 

" Sir, — I beg leave to make the following report to you 
in regard to the loss of the United States' Steamer Philippi : — 
** At daylight, hove up anchor and steamed alongside the 
Tenneaaeej and discharged all the ordnance stores and provisions 
belonging to other vessels ; not having orders to report to any 
one, and the verbal order I received being to discharge the 
stores into the Tennessee as quick as {K)ssible, I did so. Wishing 
to lie of assistance to the fleet in case any vessels were dissibled, 
and knowing the power of my steamer, inunediately after the 
freight was out I dropped off from the Tennessee y got hawsers, 
lines, &C.J all ready to be of assistance in towing any disabled 
vessel which would need my services. At forty-five minutes 
past seven, stooil up the channel for the fleet, keeping as far 
out of range of the fort as I could ju<lge w^is necessiiry to clear 
the shoiil, the quartermaster at the lead from the time of making 
the liar. At al)Out fifteen nn'nutes past nine, while going 
ahead slow, the qusirtermaster gave the cast, a (juartcr less 
three, and the steamer innnc<liately struck. 1 ning three Uflls 
and trieil to luurk her off*, but she ditl not stir. 1 kept backing 
for ten minutc^s; had al>out thirty-five jMiunds of steam on. 
The fort then t)jK?ncd fire (m us, an*! getting our nuige, vwry 
other shell did execution — tlie second sIh'11 or shot (as it did 
not expl(Nlc, I could not tell which) struck the rail aUnit the 
8tarlio;ird lM)w-|N)rt, and immediately killed Frank Wil.Mui, 
landsman. One shot |iasse<l through the Ixiilor, entirely dis* 
abling us, and another bur>t in the cngine-nMim. At this time 
Fort Mi»rgan kept up a cimstant fire a! us, every shell dt>ing 
more or less exr'cution. The men, while I was forwanl, many 
of them ru>lh"l at't an<I coninn'n<tr*l cutting tht» Imats' talis. 
Hearing this, I canu» aft and opIitciI them to st»ip, which they 
did, and tin' lio;its were lowere-l with ssility, but the men 
crowiletl in. and two of the lN»at.H wt-n* innn^-^liately fille<l. 
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I put the wounded in one of the boats, and sent the dying, 
in charge of Acting Ensign L. R. Yanoe, to the Cowslip for 
assistance. 

" The deck being full of steam and smoke, and indications 
of the ship being on fire, and two of my men being wounded, 
and one scalded, and almost every shell, either direct or 
ricochet, striking the steamer, and the boilers being disabled, 
and my men, several of them being almost paralyzed with 
fear, also the sight of the rebel steamer coming out, and the 
utter impossibility to save the steamer, or resist the enemy, 
I judged it best to abandon her. 

** I pulled alongside the Cotoalip and Biickihorny the two 
vessels being close to each other, and put the wounded on 
board ; both vessels then stood towards the Genessee. I went 
on board and reported to Captain Grafton ; was ordered to put 
the wounded on board the Tennesseey and report to Captain 
Grafton again, but as the Genesee steamed towards Pelican 
Channel I was forced to remain on the Tennessee. * * 

** James T. Seaver, 

** Admiral D. G. FABBAOtJT, ** Acting-Master. 

** CommADding W.G.B. Squadron." 

(/.) Loss OF THE MOMTOR TeCUMSEH. 

•* Flag-bhip Hartford^ W.Q. Blockading Squadron, 
" Mobile Bay, Aug. 27tb, 1864. 

" Sir, — I have the honour to forward herewith (marked 
No. 1) a copy of a report made to me by Acting-Masters 
C. F. Langley and Gardner Cottrell, two of the survivors 
of the iron-clad Tecumsehy and in which are given the names 
of six men who were saved in the same boat. These officers 
are certainly in error in their statement that a row of buoys 
stretched from tlie sliore a distance of one to two hundred 
yards. We now know that tlie channel adjacent to the shore 
was entirely clear of torpedoes and that tlie latter were placed 



1J0B8 OF THK MONITOR " TECUMSEIl BY A TORPKDO. 121 

between the two large buoys, to wliich I liave referred in 
my report. * ♦♦♦♦♦♦♦ 

** Very respectfully, your obedient servant, 

" D. G. Farraout, 

•* Kcar-Ailmiral, Commanding W.G.B. Squadron." 

" United Statkh* Ship Potomac^ 
" ren8aci>Ia, Aug. 6th, lHr»4. 

"Sir, — Believing that we are the only surviving officers 
r»f the United States' Monitor TecumseL we feel it our dutv to 
rejKirt the circumstances attending her loss, and of the safety 
of a boat's crew. 

" When nearly abreast of Fort ^[organ, and about 150 yards 
froin the l)each, a row of buoys was discovered stretching from 
the shore, a distance from one to two hundred yards. It l»eing 
rej)orted to (\ij)tain Craven, he immediately gave the vessel 
full sikkhI, and attempted to i^iss lietween two of them. When 
in their range a tor|x?do was explodeil dirwtly under the 
turret, blowing a large hole through the bottom of the vessel, 
through which the water rushed in with great nipidity. 

" Finding that the vessel was sinking, the order was given 
to Irave our quarters, and from that moment every one uswl 
the utmf>st exertions in cli»ar himsi4f from the wreck. 

*' AftiT l»eing r.irrie<l <lo\vn by the vessi»l wveral times, wo 
wiTr pic'kfil up in a drowning condition by on<» of <iur InkUs, 
mann«'d by the following men :— S. S. Shinn, gunner's mate; 
John (iould« quarter gunner; Fnink ('onimens, s(*aman ; 
Hjelianl Collins, H*aman, and IVter Parkes, landMuan, all of 
whom are now c»n Uiard the ship. 

" Captain Craven was m^mi in the turn»t by Mr. (NittivII, 
just iH'forr the ve.sM»l sunk, ami as he had a lifi^preserving 
vest oil, we have ho|M*s that he reaeln^l the shore. 

*' Xot nMiJverinir from (»ur exhauM<'<l rondition until the 
|io;it was abn*aht (»f the Ilartjonl^ and knowing that an 
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attempt to board one of the attacking fleet would cause tlie 
loss of her position, we pulled for the Buckthorn^ from wliieh 
vessel we were sent to the Tennessee. 

" C. F. Langley, 
" Garner Cottrell, 

^ Rkar-Adxibal D. O. Fabbaout, " Acting-Masters. 

<« Commanding W.G. Bloduding Squadron.** 



This conflict had been most desperately fought; it liad 
conmienced at six minutes past seven o'clock in the morning 
and continued till nearly ten o'clock. With the exception 
of the Tecumaeh^ sunk by a torpedo, the ships had sustained 
but slight injuries in passing the batteries of Fort Morgan ; 
most of their damages were received in the engagement with the 
Confederate ram Tennesseey and the three wooden gun-boats. 

The rigging, and also several guns and gun-carriages, 
on some of the vessels, had been cut and damaged by frag- 
ments of shell ; but how comparatively slight the Federal loss 
and the injuries sustained by the vessels were, may be seen 
from the following statement : — 



KameofyeiMl. Ko.ofKIIkd. No. of Wounded. 






Monitor Tecumsek 


. 120 


.. . 


. 






Lost by a torpedo. 


n 


Manhattan .. 


. 


• ■ • 


. 






Struck 9 times. 


n 


Winnebago .. 


. 


• . • 


. 






Stmck 19 times. 


91 


Chicke»aw .. 


. 


•• . 


. 






C Struck 3 times by battery of 
t Fort Powell. 


Stean^er Brooklyn 


. 11 




. 43 






Struck 30 times. 


n 


Octorara 


. 1 




. 10 






Struck 17 times. 


n 


Hartford 


. 25 




. 28 






Struck 20 times. 


n 


Metacomd .. 


1 




2 






Struck 11 times. 


99 


Bichmond .. 







. 2 slightly 




»9 


PortBoyal .. . 


. 




. 






Ditto. 


99 


Lackawanna 


4 




. 85 






5 times hulled. 


99 


Seminole 


. 











Hull not struck at all. 


99 


Monongahela 







. 6 






Struck 5 times. 


>9 


Kennebec 


1 




. 6 






Struck twice. 


n 


Osetpee .. 


1 




7 






Struck 4 times. 


99 


Itasca 


. 











Struck once in mainnmst. 


99 


Oneida 


. 8 




. 30 






(Received 1 shot in starboard 
f boiler. 


99 


Qalena 







. 1 






Strook 7 times. 
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From the forgoing it may be readily seen that a merely 
partial obstruction of the channel, even with the additional 
defence of a strong floating battery, does not enable forts to 
keep out a large fleet. 
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CHAPTER VIL 

VI. — No Fleet can force a Passage if kept under the Fire of heavy 
Batteries by properly constructed Obstructions. 

This assertion may be proved by the following instances : — 

1. — First Attack on Fort Sumter. 

(a.) Order op Battle and Plan of Attack upon 

Chart^ston, South Carolina. 

" Flacj-ship JamcB Adger^ 
«• North E<li8to, S.C, April 4th, 18G3. 

"The bar will be buoyed by the Keokuk^ Commander 
Rhind, assisted by C. 0. Boutelle, Assistant United States' 
Coast Survey, commanding the BibS^ by Acting-Ensign Piatt, 
and the pilots of the squadron. 

" The commanding officers will, previous to crossing, make 
themselves acquainted with the value of the buoys. 

** The vessels will, on signal being made, form in the pre- 
scribed order ahead, at intervals from one cable's length. 

" The squadron will pass up the main ship channel, without 
returning the fire of the batteries on Morris Island, unless 
signal should be made to commence action. 

" The ships will open fire on Fort Sumter when within 
easy range, and will take up a position to the northward and 
westward of that fortification, engaging its left or north-west 
face at a distance of from 600 to 800 yards, firing low and 
aiming at the centre embrasure. 
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" The commanding officers will instruct their officers and 
men to carefully avoid wasting a shot, and will enjoin upon 
them the necessity of precision rather than rapidity of fire. 

" Each ship will be prepared to render every assintance 
possible to vessels that may require it. 

"The Kjxjcial c6de of signals prepared for the iron-clad 
vesselH will l)e used in action. 

"After the reduction of Fort Sumter, it is probable that 
the next point of attack will be the batteries on Morris 
Island. 

" The order of battle will l)e the line ahead in the fol- 
lowing succession : — 

" 1. Weekawken. 
" 2. Passaic. 
" 3. Montauc. 
" 4. Paiapsco. 
" 5. New IronMiUs. 
"G. Catukill. 
" 7. Nantucki't. 
"8. Nahant. 
"0. Keokuk. 

" A squadron of vessels, of which ('a]»tain J. F. Orecn will 

1*0 the senior oflieer, will l»e formed outside the l>;ir, uikI near 

the entran<*e buoy, iMnisistiiifif of tlu» following vessels: Camui' 

daiyua^ JIoiiMitimiCj Huron ^ VuadiUa^ WisMthickon^ and will lie 

held in rea<liness to supjH»rt the iron-clads when they attack 

the Ixitteries (»ii Morris Island. 

"S. F. DifoNT, 

" |{i*Ar-A«liiiiral, Conuiiaiiilin^ S.A.lt. SiiiAdntii.'* 

(A.) Dktailki) IIkport ok IIkak-Aumhul Samtki. F. Diimint. 

•* P.rt KovaI ll.irN.ur. S.C, A|-nl l.'.tli, IHnI. 

"SiK, In my previnus dr.spatrh of Aj»ril Mb, I gave a 
brief arrouiit of tbe attack <»n K«»rt Sumter on tin* alteriKNiii 
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of the 7th instant, and I have the honour to present to the 
Department a more detailed report. 

" On the morning of the 2nd instant, I left Port Royal for 
North Edisto, hoisting my flag on the United States' steamer 
James Adger^ Commander Patterson, and crossed the bar the 
same day, 

"As there was some reason to believe that, on the de- 
parture of the iron-clads from Port Royal, there might be an 
attempt to commit a raid by the Atlanta and other rams at 
Savannah, and as the army was apprehensive of an attack on 
their positions at Hilton Head and Beaufort, I had ordered 
Captain Steadman to Port Royal with his vessel, the Paul 
Jones, having previously directed the Wabash^ Commander 
Corbin, and Vermont, Commander Reynolds, to be hauled over 
to the Hilton Head shore, to protect the vast amount of public 
property there. The Sebago was also stationed in Calibogue 
Sound; the Marblehead, in Savannah River, and the E. B. Hale, 
in Broad River; whilst the Paul Jones, owing to her light 
draught, was also to make frequent reconnoissances up the 
latter stream and the Beaufort River. 

" On the 5th instant, having provided steamers to tow the 
iron-clads, I left North Edisto for Charleston, with all the 
vessels intended to participate in the attack on that place, and 
arrived there in the afternoon. 

" In accordance with my previous arrangements, the Keokuk, 
Commander Rhind, aided by Captain Boutelle, of the United 
States' Coast Survey, and Acting-Master Piatt, with Pilot 
Grodfrey and others, proceeded at once to buoy the bar, and to 
report the depths of water which could be availed of in crossing 
the next morning with the New Ironsides. 

"The Patapsco, Commander Anrnien, and the Catskill, 
Commander G. W. Rodgers, covered the Keokuk during this 
operation, and afterwards anchored inside of the bar that same 
evening, in order to protect the buoys. 

"On the morning of the 6th instant I crossed the Imr 
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with the New Ironsides, Commoclore T. Turner, and the rest 
of the iron-clads, viz. Passaic^ Captain Drayton ; Weefiawkeny 
Captain John Rodgers; MontauCj Captain J. S. Worden; 
PatapscOy Commodore Ammen ; CalskiUj Commander G. W. 
Rodgers; Nantucket y Commander Fairfax; Nahant, Comman- 
der Downas; and the Keokukj Commander Rhind, intending 
to proceed the same day to the attack of Fort Sumter, and 
thence to tlie city of Charleston ; but after reaching an anchor- 
ago inside, tlie weatlier l)ecame so hazy, preventing our seeing 
the ranges, that the pilots declined to go further. I herewith 
enclose (marked No. 1) the order of battle and the i)lan of 
attack, in which the Weehawkenj Captain John Rodgers, with 
a raft in front, >vas to be the leading vensel of the line, and 
the Keokukj Conmiander Rhind, was to be the last, the New 
Ironsides Ixjing in the centre, from which signals could bo 
better made to both ends of the line. 

"On the following day, A])ril 7th, at noon, this ])eing 
the earliest hour at which, owing to the state of the tide, the 
pilots would consent to move, I made signal to the vessels to 
weigh anchor, having j)reviously ordered them not to reply 
to the Itfitteries on Morris Island, but reserve their fire until 
they could pass Fort Sumter, in csise there were no obstructiona, 
an<l attack the nortli-west faoo. The chain of the Wtehawken^ 
the leading vess4*l, had, however, liecoine entangletl in the 
grajmels of the pionivr nift, and the vess4»ls vrvrv delaytnl in 
moving until alKHit fifteiMi minutes jmst one, when, everything 
lK?ing clear, the \\\'ehafrlrn movnl nn, iollowetl by the Passaic 
and otlnTs in the regular order of battle. 

*M)ii tlio way up, the l<*ailing vesN<»l {lasMMl a numlnT of 
bunys Htri'WtMl silmut in every dire<'tiun, causing a suspicion 
of tor|MMltK»s, uiM» of which bur>t near the WWAmrlrn^ without^ 
howrvrr. prtMliiring any M»ri«»UM injury. 

'• At t« II minutes past two, tin* MVihatrknu tin* leading 
ve>M*K sign:ill«Ml nlihtructi(»ijs in Imt vii'iiiity, and siM»n after 
apprna<-li«N| mtv cliise tn iIh'Ui. Tliry ••MfUil*-*! arn»sH the 
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harbour from Fort Moultrie to Fort Sumter, and were marked 
by rows of casks very near together and in several lines. 
Beyond these again, piles were seen extending from James 
Island to the middle ground. 

"At 2.50, the guns of Fort Moultrie opened upon tlie 
Weehawkerij followed shortly after by all the batteries on Sul- 
livan's Island and Fort Sumter. 

" Not being able to pass the obstructions, the Weekaickeuy 
and successively the PassaiCy Nahanty and others, were obliged 
to turn, which threw the line into some confusion as the other 
vessels approached. This was particularly the case with tlie 
flag-ship, which became, in a measure, entangled with the 
Monitors, and could not bring her battery to bear upon Fort 
Sumter without great risk of firing into them. She was obligeil 
on her way up to anchor twice, to prevent her from goinjf 
ashore, and on one of these occasions in consequence of having 
come into collision with two of the iron-clads. 

"The Monitors and the Keokuk were able to get within 
easy range of Fort Sumter, at distances varying from 550 to 
800 yards, in which positions they were subjected successively 
to a tremendous concentrated fire from all the batteries on 
Sullivan's Island, Morris Island, Sumter, and others of the most 
formidable kind, and from guns of the heaviest calibre. 

" Not being able to place the New Ironsides where I de- 
sired, though she was within a distance of 1000 yards, and 
evening approaching, at 4.30 I made signal to withdraw from 
action, intending to resume the attack the next morning. 

" During the evening, the commanding officers of the iron- 
clads came on board the flag-ship, and, to my regret, I soon 
became convinced of the utter impracticability of taking the 
city of Charleston by the force under my command. 

" No ship had been exposed to the severest fire of the 
enemy over forty minutes, and yet, in that brief periixl, as 
the Department will perceive by the detailed reports of tlie 
commanding officers, five of the iroUi<5lads were wliolly or 
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partially dinablcd ; disabled, too (as tlic obstructions could not 
l»e passed), in that which was most essential to our success — I 
inesin in their armament, or their jx)wor of inflicting injury 
by their guns« 

"Comman<ler Rhind, in the Keokuk, had only been able 
to fire three times during the sliort |)eriod he was exjx>scd to 
the guns of the enemy, and wjis obliged to withdraw fixnn 
action to prevent his vessel from sinking, which event occurred 
on the following morning. 

'* The Naliantj Commander Downes, was most seriously 
iL'iinaged, her turret l)eing so janmie<l as effectually to ])revent 
its turning; many of the bolts of both turret and pilot-house 
were broken, and the latter liocame nwirly untenable, in con- 
sequonct* of the nuts an<l ends flying across it. 

** Captain P. Drayton, in the l^assaic, after the fourth fire 
from her 11-inch gun, was unable to use it agjiin during the 
action; and his turret also Urame jannncd. though he was, 
after some delay, enabliMl to get in motion again. 

"Connuander Anuiicn, of the Pa/ttasco^ lost the usi» of the 
rifle*.! gun aftcT the fifth fire, owing to the ranying away of 
thf forward-c:i]) Hpiari' i»olts. On the Santuckvt^ Connnan<ler 
Fairfax rt;jH»rts, that after the third shot from the l.Vinch gun, 
the jMirt stopjM»r i>tM*ame jammed, K»vend shot striking very 
near thr iH)rt and driving in the plates, ])reventing thr further 
a-^e of that gmi during the artion. 

"The othrr iroiM-lads, though strurk many tim«'s sovorely, 

Wi*rt* htill able t4) us4* tlirir guns, but I am ronviiK^Ml that, in 

all prf»Uii>ilitv, in anoth<M* thirtv minut4*.s tln^v would have 
I • • • 

I*e4*n lik<*wis<* dis;iiil<M|. 

"In fin* dt'tailtnl rrjNirts h<'n*with forward***! from tin* com- 
manding i»rti<frs of all fhf vi-sm'1s riigagn!, exi*i»pting tliat of 
tin* Sac Inm^^hlis^ not \v\ nNi'ivod (n*s|HM-tiv«'ly marktM! Xos. 2, 
'^. 1, .'i, r», 7, S, !»), till* I^'partint'ht will U» fully inform<*d i»f 
tlif rharai*ti-r and «'Xfrnt of tin* injuria- nfrix^d bv tlirM.* 
vesM'ls, and !*» whifli I have nnl\ |i:irtiall\ refrrnn!. 

K 
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"I also forward herewith a statement in taLular form 
(marked No. 10), drawn up by the ordnance officer, Lieutenant 
Mackenzie, by which, among other things, it appears that only 
one hundred and thirty-nine shot and shell were fired by our 
vessels, though, during that same period, the enemy poured 
upon us an incessant storm of round-shot and shell, rifled 
projectiles of all descriptions, and red-hot shot. 

"Any attempt to pass through the obstructions I have 
referred to would have entangled the vessels, and held them 
under the most severe fire of heavy ordnance that has ever 
been delivered ; and, while it is barely possible that some 
vessels might have forced their way through, it would only 
have been to be again impeded by fresh and more formidable 
obstructions, and to encounter other powerful batteries, with 
which the whole harbour of Charleston has been lined. 

" I had hoped that the endurance of the iron-clads would 
have enabled them to have borne any weight of fire to which 
they might have been exposed ; but when I found that so large 
a portion of them were wholly or one-half disabled, by less 
than an hour's engagement, before attempting to remove (over- 
come) the obstructions, or testing the power of the torpedoes, 
I was convinced that persistence in the attack would only 
result in the loss of the greater portion of the iron-clad fleet, 
and in leaving many of them inside the harbour to fall into 
the hands of the enemy. 

" The slowness of our fire and our inability to occupy any 
battery that we might silence, or to prevent its being restored 
under cover of night, were difficulties of the gravest character, 
and until the outer forts should have been taken, the armv could 
not enter the harbour or afibrd me any assistance. 

" The want of success, however, will not prevent me from 
bringing to the notice of the Department tlie gallant officers 
and men who took part in this desperate conflict. 

" Commodore Turner of the New Ironsides^ Captain Dray- 
ton in the PassaiCj Captain John Rodgers of the Weehawken^ 
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Captain T. L. Worden of the MontauK rominan«ler Aininon of 

the Patapaco^ Commander Georpe W. Ri'Mlpcrs of llio CatMlU 

Commander Fairfax of tlie Nantucket , Comniancler Downos of 

tlie NcJiant. and Commander Khind of tlie Keokuk\ did ovc*rv- 

• 

thing that the utmost pralhuitrv and skill could acuMimplish in 
the management of their untried vessc*ls. Thest* coninianding 
tiftifcrs have long Ix^en known to nic ; many of tluMu sorvod in 
this squadron before, and were presont at tlie captmv of tln^ 
Port Riiyal forts; they are men of tin* highest |U(»fi»ssional 
ttipsicity and courage, and fully sustained! their rej>ulations, 
('oming up to my requirements. I eommend them and their 
reports, whicli s|H3ak of those under them, to the eonsideratit>n 
of the Department, 

" I bMik my jKjrsonal staff with me to the AV/r Inmsiih.^, 
On this as on all other oc*casinns, I had invaluaMe assistaiui' 
from the Heet-captain, Commander C. \\. P. l{«H|giMs, who was 
with me in the pilot-houso, tlirorting the mov<»iiu'nls of the 
Kpiadmn. F<»r now ovc»r eighti'en months in this war this 
otHcer has Iki^u atl(»at with m(% and, in my opinion^ no hm^ 
guagu fouM overstate his MTvi<*es to his country, to this lh»c»t, 
aiiil to mvsclf <is its counuander-in-chief. 

'• Li«;utenant S. AV. Preston, my Hag-litMitrnant, who has also 
Ik^cu with me for tlie same jirriiNhrxhiliitcd his usual xigilancc 

and xeal, and with tli:it ahilitv wliicli is MMiir U'Voiid his vr:irs, 

• • • 

lit' arrangi'tl a ^]H»(•ial cvm1«» nf signals wliidi was um'«1 ami 
MTV«*«1 on the giiiMliM'k hattiTV of tin* Stw Inmsiths. 

"My aid, Knsign M. L. .IoIoimui. full i»f s]»irit and t'lnTgy, 
maiji* tin; signals undtT diflinilt (*ir(*uni**t:inn'<. ariil k«'pt an 
arrnrat<* not«' (»f all that w<*rr ma<l«* to atid fintu tlx* tli*«*t. 

" Li<'Ut«*n:iiit A. S. M:n*kiMi/.i«', tin* ordii:iiM-i* otlin r nf ilii> 
Mpiadmii. had U'imi preparing hi^ drpartiiicnt of the i*\]N-i|itiiin 
with o'aM'li'sN lalHiiir. ran*, aihl iFitflliL'fn^-*'. Ilr s«-i\fd aKn 
on tin' ;run-dfi*k of ihr Snr /r*»nsi*lt's, 

" Th«' rrx'ixril squai|r<>n nf wimnIi'Ii \i**«m'U ri-li'Mi'«l \t* in 
niy gi'iicral nidii **( haiiir. niii|«T Cjipiain .'. K. iint'ii, nf th«' 

K '2 
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Cancmdaigvaj was always in readiness, but their services in tlie 
engagement were not called into action. 

" Very respectfully, your obedient servant, 

" S. F. DUPONT, 
•' Rear- Admiral, Commanding S.A.B. Squadron." 



(c.) Report op Captain Percival Drayton, commanding 

United States' Iron-clad Passaic. 



" United Stateh* Ibon-ci^d Passaic, 
"Off Morria Island, S.C., April 8tb, 1863. 



"In obedience to your signal, I yesterday, at 12.30, 
got under way, prepared to follow the Weehawken^ which vessel 
had on the bow a raft-projection for catching torpedoes ; this, 
however, pulling her anchor and causing some delay, I at 
12.40 signalled for permission to go ahead. The Weehaickeji, 
however, having at length cleared her anchor, proceeded at 
1'15 towards Charleston, followed by this vessel. On the way 
up, a number of buoys of various descriptions were passed, 
strewed about in every direction, and causing suspicion of 
torpedoes, one of which machines we saw burst under tlie l)ow 
of the Weehawken. At 2.50, Fort Moultrie and the batteries on 
Sullivan's Island opened, to which I replied with tlie 11-inch 
in passing, and pushed on towards Fort Sumter, whose guns 
began almost immediately to fire, and were at once answered 
by my two. When opposite the centre of the fort, we came 
pretty close to some obstructions which seemed to extend the 
whole way from Fort Moultrie across ; here I stopped, as the 
Weehawken liad done just before. At the fourth shot from 
11-inch gun, I was struck in quick succession in the lower 
part of the turret by two heavy sliot, which bulged in its 
plates and beams, and forcing together the rails on which the 
11-inch carriage worked, rendered it wholly useless for the 
remainder of the action, several hours being necessary to put 
it again in working order. Soon Jifter it was discovered tliat 
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there was something the matter with the turret itself, wliirh 
could not be moved ; and on examination it was found that a 
part of the brass ring underneatli it had bei^n broken ofi*, and 
lieing forced inlnjard, had jannneil ; on clearing this, the turret 
could agiiin Ih3 moved, but for some time irregularly. 

" A little after, a verv hejivv ritle-shot struck the upjKTCilge 
of the turret, broke all of its eleven plates, and then glancing 
upwards took the pilot-house, yet with such force as to make 
an indentation of two and a half inches, extending nearly the 
whole length of the shot. The blow was so severe as to c^on- 
siderably mash in the ])ilot-house, lx*nd it over, o|)en the ])lati*s 
and s<{Ueeze out the stop, so that on one side it was lifte<l up 
three inches alxne the toj) on which it restc^l, exjMwing the 
inside of the jnlot-house, and i*endering it likely that the next 
shot would take off the top itself entirely. 

** At 4.10, lx*ing <lesirous of more carefully examining into 
the injuries to the gini-<.'arriage ami turret, as the engineer 
thought one of the braces which supjM»rt the latter was broken, 
and also to st*i* what was the external injury to the pilot-house, 
and whether it was |N)ssii»le to get the top into phuv, and not 
U'ing able to do this in the crowd of vessi»ls whi<*h were all 
around, and untltT so lienv a tire, I dropjKil a little ]k*1ow Fort 
Moultrie and anclK»re<l, having signalle^l lor yoin* j>ermission, 
which was ni»f, I think, s<M»n, however. 

** I S4MII1 Kiti>lied niv.'-elf that there was nothing to Ih* done 
either tn th<' ]»ilot-h(»use (»r ll-ineh gun ; and the injury to the 
turret not proving v«*ry s4.*rious, I was just alniut r«*turning to 
the upjKT fort wla'U you niailt' hignal to folh»w your moti<»ns, 
and verv simhi after, at l.'MK to retire from action, 

** At five I «j:«»t undrr wav, ami follower! tin* IrtrtiMiUs to mv 
pres<»nt anchomge. 

"Tlieoidv rrallv si»ri<»us injuries w«Te tin* our?* uifiitioiuHl 
• • •' 

aJMAe, although the \v>t<A was struck thirty-tive tinn's, a?^ fol- 
lows: outsifh* armour, fiftrrn tinnv, whirh it ha?* U*«'n t«H» P»ugli 
to examine; «leck, tive time>, ono* v«*rv Uidiv; turret, t«-n times; 
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pilot-house, twice ; smoke-pipe, once ; flag-staflf over turret shot 
away, and boat shattered. 

" There was a little motion, and in consequence some of tlie 
outside shots are low down. Several bolt-heads were knocked 
oflF and thrown into the pilot-house and turret, and the former 
might have done some serious injury to those inside, had they 
not been stopped by a sheet-iron lining which I had placed 
there while at Port Royal. 

" Owing to the delays caused by the various accidents end- 
ing in the entire disabling of one gun, I was only able to fire 
four times from the 11-inch and nine from the 15-inch gun. 
There was some loss of time also from the necessity of using 
the sectional rammer, as the fire was all around and required 
the ports to be kept closed. 

" On accoimt of the dense smoke, I was not able to see the 
eflfect of my own shots, but, except a few scars, I could not 
perceive either yesterday or this morning, when I had a very 
good view of its lower face, that the fort was in the least 
injured, and am satisfied that our limited number of gims, 
with their slow fire and liability to get out of order, were no 
match for the hundreds which were concentrated on them, at 
distances perhaps scarcely anywhere beyond a half mile, and 
nearly as well protected against injury from shot as were ours. 

" I could see several ranges of piles running nearly across 
the upper harbour, the first line having a narrow opening, just 
beyond which were the enemy's steamers, three of them appa- 
rently iron-clads. 

" I was more than usually incommoded by smoke during 
the action, owing, no doubt, to the difficulty of keeping the 
blower-bands in working order, with such an amount of water 
as has been for days pouring over them through the lower 
part of the turret — a most serious evil, and which, I think, 
calls for a remedy, if the turret-system is to be kept up in any 
but the smoothest water. 

"My experience at Fort McAllister satisfied me tliat the 
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decks were not strong enough; and this of Fort Sumter, that 
the pilot-house is not capable of withstanding heavy shot for 
any length of time, and even throws a doubt on the turret 
itself, or, at least, its machinery. 

"The fire to which we were subjected was as fierce, I 
suspect, as vessels are often exposed to; and one of my 
officers, who was below, tells me that, at one time, in a few 
seconds, he counted fifteen shots, which passed over his head 
just above the deck, and, at times, the whistling was so rapid, 
he could not keep coimt at all. 

" This certainly shows how much battering our iron-clads 
escaped by being so low on the water. You probably observed 
yourself, in the Ironsides^ the great difficulty of managing 
the^e vessels, and keeping them clear of each other and the 
bottom, with the limited power of vision which the holes in 
the pilot-house afford; and when to this is added the smoke, 
I consider it a piece of great good luck that none of us got 
at»hore, or received injury from collision. 

" In conclusion, 1 have to thank Lieutenant (Vnnmanding 
Miller, and the other officers, and the crew generally, for the 
cjuiet and efficient manner in which all their duties were 
jierfoniied. 

" I am, very resi)ectfully, your olxxlient servant, 

"P. Dkayton, Captain. 

'^Keah-Adxikai. S. F. DritiXT, 

** Comiuaiiiliii^ S.A.B. S<|uadruu, Flag-»lii]> IrumitUs,'* 



(jd.) Rki»ort of Captain John Koimjkus, commandinu Umtki> 

Statks' Ikon-clad Weehairkef}. 

** r.VITKl* StAT>>' StKVMKK }\'**fintrk-rn^ 

" Inside Cliarlcslon lUr, S.C, April Mli, 181k1 

*'j?iK, — I have the honour to suhniit the f<»ll<»win}; 
rejxjrt : — 

" Yesterday, April 7tli, one of the j^nipnels of the raft 
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attached to us became so entarigled in our chain tliat tlie 
Wtehawken was detained about two hours in getting under 
way. In obedience to given signal, we succeeded, however, 
in arriving under the fire of Fort Sumter at about 2.50 p.m. 

" The accuracy of the shooting on the part of tlie rebels 
was very great, having been obtained, no doubt, hy practice at 
range targets, since I remarked that, as we passed a buoy, 
all the guns opened at once. The missiles were very formid- 
able, being, I infer, from their marks, bolts, balls, rifled-shell, 
and steel-pointed shot. More than 100 guns, I think, fired 
upon us at once, with great rapidity, and mostly at short range. 
My counted shot-marks are fifty-three ; some, I presume, have 
escaped attention, 

'*Two or three heavy shot struck the side-armour near 
the same place. They have so broken the iron that it only 
remains in splintered fragments upon that spot; much of it 
can be picked off by hand, and the wood is exposed. 

" The deck was pierced so as to make a hole, through which 
water ran into the vessel; but it was not large. Thirty-six 
bolts were broken in the turret, and a good many in the pilot- 
house ; but as these are concealed by an iron lining, I haye no 
means of knowing how many. 

" At one time, the turret revolved with difficulty in conse- 
quence of a shot upon its jimction with the pilot-house ; but 
it worked well again after a few turns had been made with 
higher steam. The guns and carriages performed well. At 
5 o'clock, in obedience to signal, withdrew from the range of 
fire, and anchored. From the nature of the attack, the vessels 
were alternately under the hottest fire, and no one, I presume, 
may be said to have had it very severe for more than forty 
minutes. 

"We approached very close to the obstructions extending 
from Fort Sumter to Fort Moultrie — as near, indeed, as I couKl 
get without running upon them. They were marked by rows 
of casks very near together. To the eye they appeareil almost 
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to toueli one fuiothcr, an<l tlicrc was more than one line of 
tliem. To nie tliey a|HK;are<l thus: — 

aQDDDaaa 

a 

n 



*'The aj)]H?arance was w) fnnnithiMe tliat, u|M>n ileh*l»enite 
jmlpnent, I thoujrht it rif^lit not to entanfrle the vessel in 
olistruetions which I (li<l not think we eouKl have |KisHe<l 
thnni^h, ami in which we could have l>ei»u <"iujrlit. IJeyond 
thest% jiiirs were seen, between Castle Pinckney and the 
middle <^round. 

"A torjR'do explndeil under us, or very near to us. It 
lifted tlie vess^*! a little, hut I am unalile to juTivive that it 
h.is dune us any <lama^e. I have no accident to n»|>ort. 

*• The nift which we ha<l attache*! to our Ikiw did not much 
imiK'tle our stcerin;r; hut while lyinj^ at anchor the wavcw 
a>nverte<l it into a hu^^e l)jitterin^-ram. In two days it had 
8tarte<l the arnmur u]M»n our Imav. Xo vessel csm c:irry it 
excej»t in sm«K»th water. Its motions did not ci^rresjnmd to 
the movements of the WW/unrlrn^ Sometimes, when she n>He 
to the sea, the raft frll, and the reverse*. Thus, we wero 
threatened with having it on our dn'ks or under the over- 
hanir. Xo |)ru<l(*nt man w<»uM havr (S'lrritnl the tnr|iiMlo 
attacluHl to thr raft in a th*«'t. An ac«*id<Milal mllisiftn wouM 
Mow up his own frimd, anil he would Ik* more dn*adnl than 
an encmv. •••••• 

• ••••••• 

" With your |»reM»nt nutans, I ci»uM not, if J were a>ki*«ly 
re^'f'mnu'iid a renewal of th«* attaek. 

•• I lia\e the h»»n«»ur to ln\ y*»ur <»UNH««nt M*r\aiit, 

**il<»liN HoiNjKKS, Taptain. 

" l:r\r.-Ai>Mir.\L S. V, Pi pint. 

*M'i '111111.11111111^ S.A II. S.ji;ai|r« II." 



138 TREATISE ON COAST-DEFENCE. 



(e.) Eeport of Captain John L. Worden, commaxdixo 
United States' Iron-clad Montaick. 

** United States* Steamer Montauky 
*< Inside Charlestoa Bar, April 8tb, 1863. 

" Sm, — ^I have the honour to report that, on yesterday, 
at thirty minutes past noon, this vessel got under way, in 
accordance with signal from the flag-ship, taking the position 
assigned in line next astern of the Passaic, and proceeded up 
the channel. At fifty minutes past two o'clock p.m.. Fort 
Moultrie opened fire at long range upon the advanced vessels, 
and soon after all the forts on Sullivan's Island, and the two 
upon the upper end of Morris Island, did the same. At ten 
minutes past three o'clock, this vessel opened fire upon Fort 
Sumter at about 800 yards' distance, and still advancing. A 
few minutes later, the leading vessels having stopped in posi- 
tion about 600 yards horn the fort, I also stopped in my 
assigned position, near the PasaaiCj and at about the same 
distance from the fort as the other vessels, and delivered my 
fire deliberately. 

"Some minutes later, the flood tide having made, and 
setting the vessel close to some formidable-looking obstruc- 
tions (which I deemed it highly important to avoid), tliey 
turned their heads towards the flood, and I followed in their 
wake. As soon as I could get my vessel under control, which 
it was quite diflScult to do in avoiding the other vessels, I 
turned towards the fort again, got within about 700 yards of 
it, and delivered my fire as long as I was able to hold tliat 
position ; but the tide drifting us, and the other vessels Injinj]^ 
close around me, I again turned to avoid fouling them, still 
delivering my fire as opportimity occurred. 

"At about five o'clock, I ceased firing, and withdrew 
from action, in accordance with signal from flag-ship, and 
stood slowly down against the tide, and, at 5.40 o'clock p.m., 
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anchored in tlic cliannel about two and onc-quartcr miles 
below Fort Sumter. 

"For about fifty minutes only the vessels of the fleet 
were under a concentrated and terrific fire, and received their 
injuries during that time. 

" This vessel was hit fourteen times, but received no mate- 
rial damage. I enclose a report^ of the injuries she received, 
and anntlier of tlie ammunition expendeil. 

I am happy to lie able to report no casualties. 
I desire to say that I ex[)ericncod serious embarrass- 
ment in mana'uvring my ves8el in the narrow and uncertain 
chaiincK with the limite<l means of oltservaticm afionleil from 
the j)iIot-hnuse, under the rapid and concentrated fire from the 
furls, the vessels of the fleet chujo around me, and neither com- 
]Kiss nor buoys to guide me. 

•* After testing the weight of the enemy's fire, and olwerv- 
ing the o1»st met inns, I am le<l to lielieve that (Charleston 
c;innot lie taken by the naval force now present, and that, 
had the attack U*en C(»ntinued, it c*ould not have failed to 
result in dissister. 

"To tlie otli(vrs and crew en nia/<se I can proudly give 
unlxiundi^l praise fi»r their c«H»lness and efticiency, and for 
their cluvrful and ready supi>ort. • • • • 

" Very res] KH:t fully, your oU»<lient servant, 

"John L. Wokpkx. 

** Keak-Ai>miii\i. S. F. PriiiNT, "Captain, CoiuiiiaihIiii;: Mfhlttuk, 

'M'^tiitiLiitiliu^ S.A.U. Siuailrn." 

(/.) 1tKI*oKT OK LiKl TKNANT-CoMMANPKK (\ IL ('lS^MAN\ OK 

InJ( KIKS SrSTAlNKO HV THK MohUihI. 

"TuK following is the re|Mirt (»f the efll-^'t u|M>n the 
Unit«-«1 Stati*>* htt-iiuier il*»utauk of the enemy's fire in the 
attaek on F«»rl Sumter, April 7lii, IStSJl: — 

"Hits on hide armour, fi»ur. One i»f thcK? is wvere, 
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detaching the entire after-starboard section of plating about 
three-eighths of an inch from the backing. The section will 
require re-fastening. Three of these are not injuries. 

" Hits on turret, three ; none injuries. 

"Hits on pilot-house, one. This hit is tolerably severe, 
loosening three bolts, and starting in the plating somewhat. 
In addition, there are some light scars from grape or langrage. 

" Hits on deck-plating, three ; none very severe. In addi- 
tion, there are some grape-marks also on deck, and one grajx3- 
shot lodged between bolts of forward warping chock. 

"Hits on upper smoke-stack, three; all imimportant. 
Second cutter was cut adrift, and lost; and flags and staffs 
considerably riddled by grape-shot. 

" Respectfully, &c. <fec. 

"C. H. CUSSMAX. 

*' Lieuteniint Commanding and Executive OfKcer. 
•* Captauj John L. Wordkn, 

" United States' Steamer Mmiaukr 



(g.) Report of Commander Daniel Ammen, commaxdini* 

United States' Iron-clad Patapsco. 



«t 



" Irox-clad Patapsco, 
Port Royal Harbour, SjC., April 14th, 1803. 



"Sir, — I have the honour to report that, on arrivinp; 
off Charleston, on the afternoon of the 5th, I procee<UHl, as 
directed, to cover the movements of the Keokuk when slie 
sounded the bar, anchoring with the CatskiU as near as safety 
would permit. It was near sunset when the work was com- 
pleted, and our pilot had received instructions. The Patapsco 
was immediately got under way, crossed the bar, and anchorcKl 
near the inner buoy. After dark, we were joined ])y tlie Cat- 
skill. At 11 P.M., a steamer was discovered approaching from tlie 
direction of Charleston. She left as soon as she found liersolf 
in our vicinity, and disappeared before I had an opjx)rtuiiity 
to fire on her. In obedience to your signal, at 12.15 p.m. of 
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the 7th, we pot un<ler way, ami t<M>k the ixwition in line as 
aMKigiied. Owinp^ to unavoidal^le deLiVH at the he:ul of the 
line, the leailinpj vessel reaclie*! an eflV»<'tive nin*^ for the 
heavy onlnance of tlie eneniv at alMuit .'I p.m., wlien she was 
openeil njK>n from Fort Sumter, and, shortly after, from a sand- 
lottery al»ove Fort Moultrie, with adjacent sand-luitteriefs 
sand-lwittery IJcauregard, and the heavy gun« on Cunnning's 
Point. 

"The Patapsco was the fourth vessel in line, and at 3.10 
opene<l with the 15()-j)ounder rifle, when sit a distance of ITiOO 
yanls from Sumter. Followinjj in jM)sition, we oj>unt*<l, when 
at aUjut 12(M) yards, with the heavy jrnn. After the fifth 
diseharpe of the rifle, that pni was rendcre<l usi.*lcss, from 
c:irryin}^ away the forward cap stpiare IhjIis; an injury 
whi«*h (*ould not lie ri^paircHl for two hours, notwithstanding 
the stn'uuous exertions of the executive ofli<vr and the senior 
cnjrin<*tT. 

"Slmrtly alU'r our Iriidinp vessel, fnllowinp the head of the 
line, turnnl M*:iward. At that time, (»r l>clorc, I discovcriMl 
wvend rows of Inioys al>ovt* us; alsi» one or two n»ws of pilcH 
or lH*sivilv moore<l wiHMlrn huovs alnivt* them, c»ne n>w, to the 
It'ft of Sumter, hijrh out nf the water. This last apjiean^l to lio 
S4ime distanc<.* almve. KiideaVHurin*^ ti> turn, a shi|/s leii^h 
short of tli«* Mnutauk\ wr liiund the headwav of the vcsm'I t*e:isi% 
ami that A\^\ no lonp-r oU-yi**! the helm. Ilackiii;r, we p>t off, 
hut had Inn'U sunifieiitlv Imi^ on the eiiemvs i»l»strurtion to 
nH'«'ivi» the eoneentriitinl tire of the Kitteries nientioiMfl, cfui- 
sistin^r. as far as I r-aii judp* fmui tlie marks and jiie<\'S, of 
]>roj«*etile< of 7 and s iiieli rifles and lOautl 11 iiieli columhimlri. 
At this time w«* wrn* |tri>li:iMv within (iOO vanls from Fort 
Miiultrii*, and a little nmre than <l<iuhle the distamv from 
Sumtrr. 

•' We had ]i;)^mh1 ^4•Vl•^d huoxs fur niiip' nf jruns or other 
|iur|NiM>H 1)11 ;riiiii;r up. and afti-r ;r«-ifin;r «'fl <»f the olist met ions, 
|)asse«l dnwn I'M till- s^ime hidi*. Altlii>u;jli I endesivnurcil, I 
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found it impossible at the time to make the signal that we were 
on an obstruction, and I have to regret that, observing tlie 
eflfect of our fire, the want of space or means of observation in 
the pilot-house, and manoeuvring the vessel, prevented that close 
observation of the obstructions or the forces of the batteries of 
the enemy which would have been desirable, the seeing of all 
the signals made by you, or the accurate noting of the times. 

" After a few heavy blows on the turret, the quantity of 
steam, before ample to turn it, was insuflScient, and this was 
also cause of annoyance, delay, and a decreased fire from the 
only gun available. 

** Obeying the signal to withdraw from action, I anchored 
on the port bow of the New IronsideSj ready to aid her if 
required, and aft;erwards, obeying instructions, anchored for the 
night in line. 

" Forty-seven projectiles of the enemy struck the vessel. 
No damage was done which disabled her, although injuries 
were received which multiplied would do so. Forty bolts of 
the smoke-stack were broken, and a chain around it will bo 
necessary to its continiied security. 

" The oflScers and crew acquitted themselves as usual. I am 
indebted to Acting-Master Vaughan, transferral temporarily to 
this vessel, for valuable aid in avoiding collisions, as it is out of 
the question for one person to observe properly from the various 
light holes. I think a want of vision one of the most serious 
defects of this class, making it impossible to fight them mlvan- 
tageously, to avoid dangers, or to make a satisfactory recon- 
noissance. 

" Another question of great importance as relates to their 
efficient employment is the character of the battery. If it is 
proposed to batter down forts with a 15-inch gun, then it is 
quite plain that we have to come within distances at which 
heavy ordnance, if employed in heavy batteries against us, 
cannot fail in the end to injure or perhaps disiible us. A 
comparatively light projectile, with the same charge of powder, 
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mip:ht enable ii« to take micli distance as would be effective, and 
yet be comparatively free from injury to us. 

" Owing to the early dissibling of the rifle, and the various 
diMConifitureH referreil to, only live projectileH were tired from 
each pfi*^- I **»^^' Keveral of them were effective. 

" I have the honour to be, very respectfully, your obeilient 

Hcrvant, 

" Daniel Ahmex, Commander. 

•* Rear-Admibal S. F. DrroNT, 

** ConimaiMling S.A.H. Siiuatlron.'* 

(h.) Report of Commaxder Oeorc.e W. Kodoers, commaxdixo 

United Stati-is' Iron-clap CatskUl. 

" UXITKI* STATt>* lUdN-CLAD CflttkiV^ 

*' IiiHiilf Charlestuii lUr, April Htb, 1863. 

**SlR, — I have tlie honour to rejx>rt that immiNliately 
after the arrival of this nhip off rharleston, on the ."ith instant, 
I wont close in to the l«ir, to cnvt^r thr K*'ohik whih? soiindin^^ 
out the cliannel. AlN>ut sundown, the channel having )K5en 
bnove«l, I pot under way, in olK'<Iicno» to your onlcr, and went 
ovi*r the liar. It was t<M» dark to sih* the buoys, iMit the PatUfn^eo 
havinp pnne ovrr, and Ivinp alnm* inside, I push<'<l on and 
anchore<l s;ifi»ly inside. Durinjr the nipht, a stunner r.ime in 
Kijrht, ajijxirently riM'onnnitrinp, but returnt**! u|Min l>einp diw- 
oiviTi^l. Tlie llth, the weather was too thick to ><h* thr ranpe** 
for pnKt'^Nlinp up the channel. The 7tli, at TJ.l.'i p.m., in 
oUnliriMv to signal, \ pot under way with the fliH.»t. At 
l.l.'), havinp fnrm(*<l in ordiT nf liattir, h'ne ahead, my position 
licinp ni/xt astern the tiap-ship, start<'«l ahesid. At 2.r>0, FortM 
Mnuhric, Suniti*!*, and lt«'aun*p:irtK with the I<itt4*ries at rum- 
minp*s Pnint, M«>unt IMi*asint, and the c;iUM*way «»r reilaii 
exti*ndiiip tVmii Fort M«*ultri(\ n|M*U4Nl ii|miii tin* hesid <»f the 
liui*; the tlap->hip U'enminp iiniii:iii:ipi'aMi> iVitin hh(i;d water 
and sfroiip tii|«\ I |»;iv»^il ht-r. At .*i. .'».'», th*' tir>t shiit struek 
the f'lifyki//, and at ll.'M I nj«'in-il tin* u|n»ii F«»rt Siiiiiter^ 
diHreg:inlinp thf othi-r-, the leailinp vesM*!.- havinp pnMxt-tled 
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Its far as the obstructions. I pushed on, and approacliinj; 
within 600 yards of Fort Sumter, near the Keokuk^ continued 
my fire, which I could see take effect: one 15-inch shot apj)a- 
rently dismounted one of the barbette guns. At 5, in obedience 
to signal, I withdrew from action and anchored with the fleet 
inside the bar, out of range. 

" The cross-fire from the forts and batteries was most severe. 
Several lines of buoys extended from Fort Sumter across the 
channel, and from the middle ground extended a row of piles, 
inside of which were several steamers. I was surprised to find, 
even with this severe fire, that these vessels could be so muclx 
injured in so short a time, two or three having passed me 
during the action to which some disaster had happened. This 
vessel was struck some twenty times, but without any serious 
injury, except one shot upon the forward part of the deck, wliicli 
broke both plates, the deck planking, and drove down tlie 
iron stanchion sustaining this beam about one inch, causing the 
deck to leak. 

" I am glad to say that no person was injured during 
the engagement. The oflScers and crew of this vessel all 
behaved with coolness and courage. Lieutenant^Commander 
C. C. Carpenter, the executive officer, and Acting-Master 
T. W. Simmons, directed the fire of the guns in the turret with 
energy and skill. To Senior Engineer George D. Cininons 
and Peter Trescott, quartermaster, who steered this ship, I am 
much indebted for the assistance rendered me. 

" I am, very respectfully, your obedient servant, 

" G. W. RoDOERS, Commander. 

" Kear Admiral 8. F. Dupont, 

"Commanding &A.B. Squadron.** 
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(i.) Report of Commander D. McN. Fairfax, commanding 

United States' Iron-clad Nantuckyf. 

" United States' Iron-clad S'antuckHt 
•• ( >ff Cumming'8 Point, April 8th, Irt63. 

"Sir, — I have the lionour to make the fi»llowiiipj report 
of the part taken by this vessel in the attack of yesterday upon 
the forts at the entrance to Charleston bv the iron-clail fleet 
under vour command. 

"At 1.15 p.m., in oUnlience to a general signal from the 
flag-ship, weighed anchor and t(jok uj) a jH)sition the seventh 
vessel in order of battle, *the line ahead.' 

"At 2.50, the lotteries o|>ened their fire ujM)n our advanced 
line. Al>out this time the Xew I ronside^ seemetl to have l>ecome 
unmanageable, falling oft' and otit of lino, with her head tlown 
stream. IKt slow pr«»gress j>reventcMl the rearmost ve-wels 
from closing up with those already under firo. It was then 
the signal was thrown out t<» ' disrcgjinl the motions of the 
Connnandt'r-in-Chief,' an<l tht' rearmost vcssc^ls ]>ushnl on to 
gain a iH)sitioii within eft'octivc rangi* of the forts, 

"At .*{.U0, thu guns from Kort Ik^aurfgard ofviml u{M»n this 
vessel at a distaniv of 7."»0 vards. At .*{.r»0, havintr arrived 
within 7r)0 vanls of Fort Suuit«T and ]0(K) vanls of Moultrie, 
I directed the fin*, of the two guns to Ik» o]k*ii<m1 u{N)n Fort 
Sumter. We were then under the fire of thnv forts, ami most 
terrifie w:is it for fortv-five to fit'tv minute^. Our fire was very 
slow, ne<*essarily, and not half fo ol»sorvai>le iiprui the walls of 
the forts as the niin of the ritle-shot and heavy shell w:is u|X)n 
this vesM'l. Aft«;r the thinl shot from the ITi-ineh gun the port 
Htop|M*r U'l'jim** jamuKil, M*venil shot striking very ni'sir the 
|M»rt, and <lriving in the plating: it was not umhI agiiin. The 
ll-ineh gun was fire*! during the eiitin* tirni* c»f one hour and 
fift4*<*ii miuutiw oidv twi'lve timi*H. 

** At ti\r o'r|«N-k. tin* signal t<» ii-jt*^' firing w;is madi*. As 
the tlift withijirw, the t'ort<» mat«-ri:i||y •«laikeii4<«l their fire, 

I. 
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evidently not wishing to expend their ammunition witliout 
some result. Certainly, their firing was excellent throughout ; 
fortunately, it was directed to some half-dozen iron-clads at a 
time. The effect of their fire upon the Keokuk^ together with 
that of their heavy rifle-shot upon the Monitors, is suflScient 
proof that any one vessel could not have long withstood the 
concentrated fire of the enemy's batteries. 

" The obstructions being placed at a concentrated point of 
fire from the three forts shows, conclusively, that they must have 
been of no mean character. Our fire always drew down upon 
us four or five heavy rifle-shots, aimed at our ports. One rifle- 
shot struck within less than six inches of the 15-inch port ; 
several struck very near. I am convinced that, althougli this 
class of vessels can stand a very heavy fire, yet the want of 
more guns will render them comparatively harmless before 
formidable earthworks and forts. I must say that I am dis- 
appointed beyond measure at this experiment of Monitors 
overcoming strong forts. It was a fair trial. • ♦ ♦ 

" Herewith are the reports of the executive officer and senior 
engineer. They will explain the condition of the vessel after 
the attack. 

" Very respectfully, your obedient servant, 

"D. McN. Fairfax, 

•• Rear- Admibal S. F. Dupoxt, •* Commander, U.S. Navy. 

" Commanding S.A.B. Squadron." 

(i.) Report of Lieutenant-Commander L. A, Beardslee, 
OF Injuries sustained by the Nantucket. 

" United States' Iros-clad Kantucktt^ 
''Inside Charleston Bar, April Sth, 1863. 

" Sir, — In obedience to your order, I furnish you with 
a statement of the injuries received by tliis ship during tlie 
engagement yesterday. 

" We were struck fifty-one times, besides a number of dents 
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by iVagmcnte of sIielK Tlie turret was struck eifrliteeu times, 
principally by 10-inch solid and G-incli rifle-sliot. One riHe- 
uhot struck on tlie lower corner of tlie 15-inch port, dentinp 
the outer plate .ilx)ut an inch and a half, and hulginj; the 
whole thickness so much as to prevent the jxirt stopjHir from 
swinpn^. This shot \\'as receivetl after the third fire of the 
15-inch, and disabled the jfun for the rest of the fiffht, we not 
bein|2: able to oj>en the |X)rt. A 10-inch shot struck diiiH*tly 
opposite, and near the toj) of the turret, starting a numlNM' of 
bolts, and breiikinj^ the clamj>-rinf2: inside. The others did no 
Herious danm^ further than breaking and l<M)senin^ a nunilier 
of bolts. There may !« more <lama}jje, but we will not l)e able 
to ascertain without removinj? the * pilasters' oovcrinfr the 
Iiolt-heads — a job that cannot l>c <lone without, for the time, 
disabling the turret. During the action the turret UH*:imo 
jammc^l. UjM»n examination, we discovered six or st»von Inilt- 
liesids and nuts that had fallen insitle, and into the recess 
around the l>ottum of the tiUTct, rendering it netH's.sirv to 
key the turret higher in (mler to clear them. UiM»n att4*mpt- 
ing to revolve the tiUTct ag.iin to-ilay, found that annther had 
fallen sini-e the first wt-re rcmovt^l. The j»ilot-hnusi» was 
Htruck once, a wpiare hit, but doing n<» damage. Tlu» side 
armour was struck nine times — <»nre K»l<»w the watfr-hne. 
A ninulK.'r of the side platrs are started s(» much that another 
shot in their vicinity would, in my opinion, knock them oflf. 
One l)oIt was drivcMi through the iron, and is burie<l in the 
o:ik. One of the deck plates is starti**! from a blf»w on the 
si<le armour. The smoke-sta<-k was riildliHl in the u|»j»iT ac- 
tions, and re^-cive^l five shots in tht* lower w<'tions--one, a w»lid 
lO-inrh, fell, after striking u|K>n the de<'k, antl was se<'ure<l. 

*'The steam whiMle was eut off. The th^^k plates were cut 
in twelve plaet's. (hie shot eut through the iron, and alMMit 
two in«hes into the Ihmiii, starting tlie plate, M*veral Uilts, and 
the planking f«»r Mime feit U'|i»w. This was din'«tly over the 
Andrews |tt!nip, in the engine-n-'in. The otlnTs are iii*i 

I. 2 
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serious. The first discharge of 15-inch gun blew oflf eiglit 
of the heads of the bolts securing the muzzle-box. Tlie 
discharge of the 11-inch gun, or else the blow of a shot on 
the turret, lifted one of the perforated plates on top. These 
plates are not properly secured. The outer turret place, in 
15-inch port, is started about one-fourth of an inch ; the next 
layer in a less degree. Two of the * guides' to the 11-carriage 
were carried away through the gun not being properly com- 
pressed. Some of the gear to the engine-room bell was dis- 
abled at the first fire, causing trouble and confusion in getting 
orders promptly conveyed from pilot-house to -engine-room. 
Fortunately, we had had a speaking tube from the turret- 
chamber to the engine-room put up at Port Royal. The ship 
is tight, and can, if necessary, go into another fight at once ; 
but to do so would, in my opinion, greatly endanger the ship, 
unless considerable repairs are first given her, there being 
several places too much weakened to resist a second blow. 
" Very respectfully, your obedient servant, 

" L. A. Beardslee, 

" Lieutenant Commanding and Executive Officer. 

•« Commander D. McN. Faibtax, U.S.N., 

" United States* Iron-clad Nantucket.'* 

(/.) Report of Commander John Downes, commanding United 

States' Iron-clad Nafiant. 

" United States' Iron-clad Steamer Kahant, 
" Port Royal, April 13th, 1863. 

"Sir, — I have the honour to submit the following 
account of the part taken by this vessel in the action of the 
7th instant with the forts and batteries in Charleston harbour. 

" Weighing anchor, in compliance with signal, we occupied 
the position assigned us in the order of battle, next to the rear 
of the line, entering into action at about three p.m., and at 
four o'clock becoming hotly engaged with Fort« Sumter and 
Moultrie, and the various other lotteries which lined the 
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nortliem shore of tlie liar]>oiir, and concxMitrateil an intenso 
fire upon us, wliile floating obstructions of a fonnidable nature, 
api^arently drawn l)etweon Moultrie and Sumter, Iwrred the 
way to furtlier progress up tlie harl)our, 

" We soon l)egan to suffer from the effects of the terril)le — 
and, I believe, almost unprece<lented — fire to which we were 
exjK>sed, and at 4.30 tlie turret refused to turn, having l)ecome 
jammed from the effwts of three blows from he^ivy shot, two of 
them on the comjK)sition ring al>out the l>ase of the ]>ilot-hoUHe 
(one of these breaking off' a jneci^ of iron weighing 78 Ilw, 
from the interior that assisted to kei^p the houK^ s<|uare on 
its l»earings, throwing it with such violence to the other side 
of the house, striking, U»nding, and disirranging steering-gear 
in its course, that it bounded from the inside curtain, and fell 
Iwck into the cfUtrr of the hnusi»), and tlu» other on the outside 
of turret, bulging it in, ami driving off' the 1 f^-im-h apron 
lj<>lte<l on to the in>idc to keep in place the gun-nn'ls, and 
down the main lrait» t»f turret. The Inilt-heads living from 
the in>ide of piint-houM.* at the sime time, str nek down pilot; 
Mr. Solirld, twi<-e struck and s«»nseless ; and tln» quartermaster, 
Ivlwanl Cobb, helmsman, fatally injureil with fnieturiNl skull, 
leaving m«* alon<* in the pilot-hous4\ tin* st4»«»ring-p*ar lK.»<'<»ming 
at the s;nii«* tim<' dis;irnin;r<*<l. ^Vc were within r>00 vanls of 
Fort Sumtrr, unmanagt^able, an<l untler the cjirnvntnUcd fire 
of, I think, one hundnnl guns at short ranp*, and tlu; obstruc- 
tions eliiH" aUiiird. Hut fortunately we got the pix»ventor 
ht«*ering-gear in working ordiT in time to pn»vent diKistroun 
n*<nlt : and gftting mv vi»s.«*«*I ijuee niorf und<*r eimimand, 
1 enfl«*a\oun'<l to n'Uew the art inn ; but. after re|M*atMl futile 
eftnrts to turn tin* guns on to the ff»rt, I c<inelud«Nl to n*tiro 
for a tinii* from eloM* aeti(»n, and i*nfle:ivour to re|iair damages. 
At this tiiiir th«* Hpia«li'on (*omni«*n<*«*«l retiring from actii»n, in 
eonipliano' with signal, and w** jn-rmaniiitly withdrew, having 
U*en alxMit fnrtv minutt*s in eliiM* artinn, during which we 
Wire striK'k thirtv-^ix lim*'^ bi'a\ilv, had i'n*- man fatallv, two 
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severely, and four slightly injured, all by flying bolts and iron 
inside of turret and pilot-house ; and we received the following 
injuries to the vessel and fittings, besides those already enume- 
rated : the plates on side armour broken badly in sevenil 
places, and in one, were struck by two shot in close proximity, 
partly stripped from the wood, and the wood backing broken 
in, with edging of deck-plates started up, and rolled back in 
places. On port quarter side armour deeply indented, and 
started from side and extremity of stern. The deck is struck 
twice damagingly — one shot near the propeller-well, quite 
shattering and tearing the plating in its passage, and starting 
up twenty-five bolts ; another starting plate and twenty bolts ; 
another starting plate and twenty bolts ; and slighter blows 
are niunerous. In smoke-stack armour there are three shot 
marks — one that pierced the armour, making a hole 15 inches 
long and 9 inches broad, displacing grating inside, and break- 
ing seven bolts. In the turret there are marks of nine shot ; 
fifty-six of the bolts are broken perceptibly to us, the bolt- 
heads flying off" inside of turret, and the bolts starting almost 
their length outside, some of them flying out completely, and 
being found at a considerable distance from the turret on the 
deck. Doubtless many others are broken that we amnot 
detect, as by trying them we find others loosened. One shot 
struck the upper part of the turret, breaking through every 
plate, parting some of them in two, three, and four places. In 
pilot-house there were marks of six shot, three of them 1 1- 
inch ; twenty-one of the bolts were broken perceptibly, and 
others evidently started. The plates are also much starteil, 
and the pilot-house itself, I think, much damaged and wreckeil. 
Indeed, it is my opinion that four more such shot as it received 
would have demolished it. One shot at the base broke every 
plate through, and evidently nearly penetrated it ; hoih fla^- 
staffs were struck, but were not entirely shot away, and the 
ensign remained flying throughout, 
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" In making this minute iletaileJ report, of tlie (lam<ipng 
effects of shot upon tliis vessel, I have l»een influenced hy a 
wish to |x>int out wherein weak {X)int8 are practically shown 
to exist; and I will add, that this exi>erience has prove<l in my 
mind, lievond a douht, that to those alK)ve enumeratiHl mav l»o 
added all hatch-plates, anchor, well, and pn>{)eller-well ])lateM, 
and the tops of the turret and pilot-hojuse, as entirely inade- 
quate to defend the place they cover from l»eing entirely {x^ne* 
trated; and in the propeller- well, wherein the pro|K'ller would 
proliahly l»e injuretl, and the pilot-house, wheii»in is contained 
the wheel for steering, and where exists the only lcK>k-out for 
the guidance of the vessel, and the top of the turret, fn>m which 
the iron would lie driven in ujxm the heads of those Hghting 
tlie ginis Ik»1<>w, the effect, necessjirily, would Ikj damaging. 
During the action we fired four ir)-inch shell, Il-J- 7*10" fuze, 
three ITi-inch (M)n.^l shot, four 11-inch shell, 10" fuze, and four 
ll-inch solid shot. •♦•••• 

^' In conclusion, I have to state that it was not until the 
following day, at five P.M., that the turret was clcaretl suffi- 
ciently to Ik» turniNl, although a corps of workmen, hrought out 
from New Yf»rk, and under skilful sujiervisinn, were pre>ent, 
and c*ommenciHl work uikui the damap*s esirly the following 
morning. 

•* 1 am, very resjHxrt fully, your olietlient servant, 

'' John DoWNKt<, C(»mmander. 

•• Rr..«R-ADMiRAt. S. F. Dn-i^NT, 

*' Colli uiautliit^ S'uUi Atlantic niucka»Uu^ S^iuilnoij.** 



152 TREATISE ON COAST-DEFENCE. 



(m.) Report of Commander A, C. Rhind, commanding 

U.S. Iron-clad Keokuk. 

" United States* Fijio-ship New Tronsvies, 
"Oflf Ciimmings Point, S.C., April 8th, 1BG3. 

"Sir, — I have the honour to report that I got the 
Keokuk under way at 12.30 p.m. yesterday, in ol)edience to 
the signal from the flag-ship, and took a position in the line 
prescribed in your order of advance and attack. At 3.20 the 
flag-ship having made signal to disregard her motions, I ran 
the Keokuk ahead of my leading vessel to avoid getting foul in 
the narrow channel and strong tideway. I was forced, in con- 
sequence, to take a position, slightly in advance of the leading 
vessel of the line, and brought my vessel under a concentrated 
heavy fire from Forts Moultrie and Sumter, at a distance of 
about 550 yards from the former. The position taken by the 
Keokuk was maintained for about thirty minutes, during which 
period she was struck ninety times in the hull and turrets. 
Nineteen shots pierced her through at and just below the 
water-line. The turrets were pierced in many places, one of 
the forward port-shutters shot away ; in short, the vessel was 
completely riddled, 

" Finding it impossible to keep her afloat many minutes 
more under such an extraordinary fire, during which rifled 
projectiles of every species and the largest calibre, as also hot 
shot, were poured into us, I reluctantly withdrew from action 
at 4.40 p.m., with the gun-carriage of the forward turret dis- 
abled, and so many of the crew of the after-gun wounded as 
to prevent a possibility of remaining under fire. I succeeded 
in getting the Keokuk to an anchor out of range of fire, and 
kept her afloat during the night in the smooth water, thougli 
the water was pouring into her in many places, 

" At daylight this morning, it l)eaune so rougli tliat I saw 
the vessel must soon go downi. Assistance l^ing sent me, I 
endeavoured to get the vessel round, and tow up, and in that 
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effort, at about 7.30 a.m., hIic went down rapidly, and now lies 

completely submerged to the top of her smoke-stark. The 

officers and crew were all saval, the woundwl havinpf IxM^n put 

on board a tug a few minutes In^forc the Keokuk went down. 

Owing to the loss of papers and the sejiaration of olHcc^i's and 

rrew, I am unable to furnish an oflioers' modiral report, but 

give, as nearly as possible, the casualties in the a(*tion of yea- 

tenlay. 

" Very respectfully, your ol>edient stTvant, 

" A. r. RniNO, f'ommaniler. 

" IlEAR-AnSflRAI. S. F. Dl'PrtNT, 

" Com main ling S.A.H. Squadron.** 

(w.) Chief Enginekfi StimkkV Rkpoht ok Damaoes to tuk 

Ikox-clao Stkameiis. 

"<iKNKH.\I. lNsrWTi»lt*h OkFU'E, 

"413, nr.<ulw;iy, Nrw Y-.rk. April 14th. 1H(J3. 

"SiK, — I JirrivtHl in this city, having l«»ft the Ih-ct off 
rharlcst<)ii,S. ('., on the llth instant, and I Ih^^t Kiivr t*» rc|M>rt 
to the I)<*|»;irtin(*nt some (»f the detaihil tarts roiin<^*t4Nl with 
the naval attark noon Charh^stnn, css:iv(*d by I{c:ir-Adminil 
Dii{)Oiit with his lliM't nf in»nH*lad steamers, whi<'h I'juiie <»s|My 
cially within my pinvinee, as the p»nend insjie^'tor uf iron- 
cL'mI st<-siiiier< and harlMtiir nli^tnietiiui snlimariiie shells. 

"PieviniN t<» the attaek, I n*<nmiiirndeil t<» the Admiral 
that twf» of the Monitor V(*s>els should havt* attaehcnl to their 
Ih»ws oiH* earh of ilie siilimarim* shells whieh hail U-en fiir- 
nislnnl by the I)«'partmt*nt. and that the*>e shoulil |ire<ii|r the 
others and attaek tlie f»b*«triietions. attaeliin;: to the rafts whirh 
r-:irri«H| tilt* slif'lls sevend ;rnipli«*l h<Nik< stiN|NMiii<*«| by ehains 
to ex|)l<Nlt* any iiir|N*«liN'^ o\rr whirh tin* vesM-ls wrrr aUiiit to 
|»:i». with a \ i«'W to expliNlin;: thein U'tMn* thr \i*>m*U them- 
H-l\e«* shiiid'l ri»nie inif» ilanL'«'r«»ns priixiinity to tln'iii. 'riii-ri' 
ap|M*arrd. Iiowi«vit. ti» U- a ti-«lin;r *A' \*\*yi^\**u to tIm-m- shells, 
ari«*in^ fpim an exprrxMNJ apprrlh'ti'^idn that ilii*\ wnuld either 
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run into some of our own vessels, and blow them up, or, if 
fired as designed, against the obstructions, would recoil against 
the vessel carrying them, and sink it. 

" I explained, to the best of my ability, the experiment I 
had tried with one of them in New York harbour, which 
proved how impossible it was that this latter event would 
happen, and urged their trial until I was informed that I was 
wasting valuable time in pressing forward something which it 
had already been decided would not be used. It is with ex- 
ceeding regret that I am thus compelled to report that this 
powerful weapon, for which we have every reason to suppose 
the enemy was entirely unprepared, should not have been 
used in an attack which could have few hopes of success with- 
out it. 

" One of the rafts which had been prepared to carry tlie 
shells was, however, attached to the bow of the Weehawken^ 
with the prepared hooks attached to protect the vessel against 
torpedoes. This she carried in and out again in safety, having 
proceeded as far as the line of obstructions, stretching from 
Forts Sumter to Moultrie, would permit. 

" Having been directed to remain outside of the bar during 
the fight, I witnessed the conflict from the deck of the Coast 
Survey steamer J5iW, at the mouth of the Swash Channel. 
The firing on the part of the enemy was very terrific. lie 
was not only able to keep up a very rapid fire from liis 
numerous guns, but I felt satisfied was using reckless cliarges 
of powder, which it was clearly wisdom for them to do. I there- 
fore expected to find upon my visit to them at least an approjicli 
to the destructive results which had been obtained by the Chief 
of the Bureau of Ordnance in his experiments against iron 
targets in the ordnance-yard at Washington. I was, however, 
agreeably disappointed to find, upon my inspection of the 
Monitor vessels the next morning, that there were no eleiir 
})assages through the decks, and no penetrations through the 
sides of the vessels or the pilot-houses. The blunt-headed 
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fihots had proved much less effective than round sliot, not only 
in confining their injury to the indentation made more dis- 
tinctly than is the case with round shot, but the indentations 
themselves were less than those made hy the sphericsil IkiIIs. 
On the other hand, I found casualties had occurred which occa- 
Bioned loss of life in one instance, an<l disahlotl puis in others, 
through faults of design, which only such exi>erience could 
point out, and which, I think, csm ]te entirely removed in the 
new vessels now huilding. 

" In the case of the Keokuk, although I never l>elieved her 
ammture would withstand the shoc'k of heavv ordnance at 
short ranges (ride my reiH)rts, date<l June 30th, July 14th, and 
July 31st, 1S(;2), I was rather surprised that it should have 
prove<l so easily jK.»netraMe. If the leswm which this should 
t«ich is projK'rly nnviveil, the loss of the vessi»l will 1k) a posi- 
tive gsiin to the lioveriimeut in preventing the construction 
of annoure<l ships of nmre than douhtful iniiH.»netrahility to 
onlinarilv heavv ordnance. 

*• Although the Inynsides was m»t huilt under my inspec- 
tion, it may not lie consitlere<l impro|HT for me to c*om|Kire in 
this n»ix»rt tin* <»fll»ct of shot ujM.»n her solitl forget plates, of 
four and a half inches thi(*kness, with the laminate<l plates of 
five inches thickness, which protectc^l the sidt-s of the Monitors. 

*' This vess<»l was twic*' as di>tant fn»m Fort Sumter as 
several of the Monittir vesH*ls: the cfft^'ts are not, thcn»fore, 
strii'lly cf»m}»jinil»lc; still, tin* iliffcrcim* in the ap|N»:inin(v of 
the two d(*M'riptions of armsittire is very instructive, and sliouM 
not \n} [isismhI lightly over hy the engin«*i»r. Wht»n the lanii- 
natiil plates ujmiii the siili-s of th«' Monitors were stnH'k M»vere!y, 
the indeiitatiiiiis were d«'«'p, the )N»Its M'^'uring them to tho 
wiMMJfii Kicking starte<l 1im»>««, the mtire plati*s U-nt and H«'|ia- 
rat*-*! frfiin each other to an extent whi<*h impn-sHHl the non- 
protes>iiiiial oliM-rvrr with the id<-a of grejit injury: hut when 
the t-ngiiH-er e\amin«*il them, with a view of jud;:ing how 
Well thev wnuM withstan«l another Mow <if the ssmie force 



156 TREATISE ON COAST-DEFENCE. 

upon precisely the same place, he perceived that the original 
power to resist shot has not been greatly reduced. 

" On the other hand, the solid plates of the Ironsides were 
not so deeply indented; there appeared to be no disturbance 
of the plates by bending, but few bolts were started, and few 
persons other than the critical engineer could look closely 
enough to see that the plate was entirely broken through in a 
manner which would inevitably permit the passage of the 
second shot striking the same place. 

"To the casual observer, therefore, the solid plates will 
have the appearance of having withstood the bombardment 
better than the laminated, but the unprejudiced engineer will 
perceive that the latter disposition of the metal is much the 
most effective in attaining the desired end. 

" In consideration of the vast importance to our country 
that that stronghold of rebellion should be reduced, I take the 
liberty to express to the Department my firm opinion that the 
obstructions can be readily passed with the means already pro- 
vided, and our entire fleet of iron-clads pass up successfully to 
the wharves of Charleston, and that the Monitor vessels still 
retain suflScient enduring powers to enable them to pass all 
the forts and batteries which may reasonably be expected. 
" I am, very respectfully, your obedient servant, 

" Alban C. Stimers. 

•*HoN. Gideon Weixks, "Chief Engineer, United States* Navy. 

*• Secretary of the Navy, Washington." 

2. — Admiral FarragiU's Opinion of the Obstructions of Spanish 
River Channel and Choctaw Pass in the Upper Bay of Mobile. 

Reconnoissance op Mobile Bay. 

** Flag-ship Hartford^ W.G.B. Squadron, 
" Mobile Bay, Aug. 16th, 1864. 

" Sir, — I have the honour to report to the Dej^artnient 
that yesterday I made a reconnoissance in the Metacomet^ accom- 
panied by the Selma and several gun-boats and light-draught 
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iron-clads in the vicinity of Mobile, approaching within 
3^ miles of the city. We discovered that the relxjla had sunk 
the Nasfiville,^ the vessel intcn(lc<l for an iron-clad, across the 
channel, completely olwtructing it, with the addition of a row 
of piles guarded by fortH. Until these obstructions can 1h3 
removed, there will be no possibility of our reaching Mobile 
with any of our light-draught vessels. 

" Very respectfully, your ol>edient servant, 

" D. G. Farraout, 

"Rear- Admiral, Ccimmanding W.G.B. Squadron. 
** Hox. Gideon Wrm.im, 

••Secretary of the Navy, Wauhington, D.C." 

The removal of these ol>structions under the heavv fire of 
the Ixitteries All)ert Sytlnev, Johnston, Buchanan, Choctaw 
Point, (fladden, M'liitosh, and the cjinicl-towor, and iron-(*lad 
sc{uare hittcnVs, wouM l»c an ini|»ossibility. This i]ii|)ossibility 
is best prove<l by the fact, that tlu*se oltstnu-tions, although a 
great ini]>e<linR*nt to the navigsition of Mol»ile Ibiv, Imve not 
entirely lKX-»n reninvcil to the present day. The o|H»ning of a 
pap only 40 li^^t wide, through whirh a bhic^katle-ninner (the 
Virtjinvt) ]»ro|M)se<l to t^sciqje, rcMjuinnl fully forty hours, and 
vet not a sin;rl<* shot had l»een tireil at the two steamers and 
the working party engsiginl in cutting oft' and removing the 
piles and sunken obstructions. 

N^'itlaT Mobih' nor ('harl(*ston, Wilmington or Savannah, 
rr>uld <*vcr havi* lK.»«»n takfU bv a naval attark alone; the 
olistructions planMl in tin* 4*hannols leatling to thorn* pliMXM 
fornH*<l an insunn(»untabl(* olista«*le to the pnigresH of a fleet; 
and no iroiM*la<l i-oiiM havo withsttMNl tlu* coiK^entnitiHl firt* of 
the heavy hilti'rii'S that would have* pn-vt^ntcnl the removal 
of any juirt of thos<» oltstrurtions. 

• Thf *«•**.! «uiik iH-ar tlic ftuiitli-<>aAt o-riirr iif ll.r oUtnicttoiui wai ihr /'^rnU| 
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CHAPTER VIII. 

The only losses of sliips sustained by a Federal fleet whilst 
passing Confederate batteries were caused by a vessel running 
aground, and remaining thus exposed to a heavy artillery fire, 
as in the case of the Mississippi and Philippi; or by a vessel 
striking a torpedo, as in the case of the Tecumseh. But sand- 
bars and torpedoes are, the ones natural, the 'others artificial, 
obstructions; and too much importance cannot be attached to 
this most potent element in coast-defence. 

Having endeavoured to prove from actual facts the correct- 
ness of the principles contained in the preceding chapters, we 
close the first part of this treatise by giving the following : — 

Views of Rear-Admiral David D. Porter on Coast- 
Defence. 

" Flag-ship Malvern^ 
•* Cape Fear River, N.C., Feb. Ist, 18G5. 

" Sir, — General Barnard has just visited the works 
lately captured here, and the impression made upon him by 
the new plan of defences adopted by the rebels, and the eflect 
of naval fire on them, has been to modify the opinions that he 
has heretofore entertained, if not to change them altogether. 
He has requested me to write an official document to the 
Department on this subject, as he considers that the experience 
I have had in attacking forts of various kinds has enableil me 
to form a pretty accurate idea of their powers of endurance 
against the ships of the present day, and whether or not forts 
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can be built that will stand a bombardment such as can bo 
brought against them by our navy, or any other navy equal or 
superior to it. The matter is of w) much iniixirtance to this 
country, thsit I unhesitatingly comply with the request of 
General Barnard, although it is with some diffidence I under- 
take to liandle a subject that may bring my opinion in conflict 
with those of officers more able and better informe<l on such 
subjects than I am. What opinions I may give are derived 
from an experience of four years' fighting against fort« of all 
kindM, from a 8iind-hill battery for twclve-iKmnders, up to the 
largest work that wjis ever built. I do not pretend to know 
anything aUnit the theory or the rules which govern engineers 
in their different arrangements of stone, mortar, nuuI, and gims. 
I am afraid I shall startle some of their long-established con- 
victions when I state that, in my opinion, we have no forts on 
our part of the continent whi(^h ean stand the c-oncentnite*! fire 
of heavy shi]>s. Monitors and Ironsides combine*!. When the 
kind of shi])s enumerated axu get within a mile of any works, 
and «in bring to liear guns enough (sjiy fifteen to one) to drive 
the artillerists fr<»m their Uitteries, the capture of a fort is a 
mere matter of time, and a short time at that, if a projtiTly- 
equi])i)ed military for(.*e is combimnl with the naval attack. 
The running past a lottery is a very easy thing when there is 
a Htraiglit ehannel and sufficient depth of water; and there is 
no fort in anv of the waters of the north that eiinnot l»e ssifelv 
passeil, and (in military phrasi*) the '|M)siti(»n turni^l;* and no 
forts now built esm k(*«'p out a largi' floet unless the cbaniR*! ih 
oliHtnicte*!. These an» nithrr U»ltl statemrnts for a Kiilor to 
make, but I may M>m(>what Kitisfy tbe fwlings of military 
engineers, when I state that |Mirts i-jin l»e built that cannot 
only resist, but esin dostmy, any shijw attrmpting to |ku«4 them, 
although I doubt if any work n»uM lie i»riN'tt'«l tliat would 
pn*vriit vt»sM*!^, wimnI««ij <ir in»n, from running by, witliout 
olthtrnrtions in tb<* rliann<*l. 

•' So, after all, wo c^inniit df|»fn»l N»k-ly on forts to defend 
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the approaches to harbours, and must, in the end, rely a great 
deal upon the iron floating steam-batteries to encounter vessels 
that might run past our shore-batteries. The result of the 
experience of this war goes to prove that no works of any kind 
yet erected can stand the fire of ships. The rebels, being 
thrown upon their own resources, and finding that their earliest 
efforts did not succeed, have adopted new plans, which give 
evidence of great engineering skill, but which have failed in 
every case to prevent heavily-armoured vessels from passing 
their batteries, and in most cases their forts have succumbed. 
Indeed, I know of no instance where troops and ships, 
properly combined, have attacked a land- work when the land- 
work was not taken. 

" It has been the received opinion, up to a late date, that 
one gun on shore was equal to ten on board ship. This, no 
doubt, may be true so far as regards ten guns in a vessel and 
one gun in a fort ; but the rule gives way when a very larf^e 
nimiber of gims are brought to bear on the fort, and there is 
a continuous bursting of shells and shrapnell, and showers of 
grape and canister, against guns en barbette, or men behind 
traverses. It has been the custom to arrange guns en barbette 
in continuous rows, at twenty feet apart, in batteries of ten, 
fifteen, or thirty guns, as might have been supposed suflicient 
to protect a place. These guns were placed without intervening 
traverses, which is even at this moment the case with all our 
sea-coast fortifications. It is very plain to any one who has liad 
any experience, and has been exhibited during this rel)ellion, 
that our se^-coast works cannot be manned ajid worked against 
fleets, since, by the close contiguity of the guns, the necessary 
crowding of the gunners, and the absence of all kinds of de- 
fence, the destructive effect of shells is too great to permit men 
to stand by their guns, which would soon be disabled (even if 
they had traverses) by the cool, deliWate fire of Monitors and 
Ironsides, continued with 11-inch and 100-pounder rifles in 
wooden vessels. Even though forts may l>e protec'te<l by the 
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best of traverses, shells fire<l at proper elevations iiiust take 
effect on the Uittery, since, if it misses one j?nn, it must strike 
another; and if the fire is at all enfilading, the shell may take 
eflfect on several guns at the ssime time. As long «is a gun is 
disahleil, it miitters little how it is down. There is one sourtv 
of mischief to gunm^rs and to guns, arising from the enrtion of 
sand-ljag or eiirth traverses. In the fii'st place, a heavv shell 
striking or explo<ling on a tniversi^ knocks the ssind into the 
muzzles of the guns, and disjil>les them as eflcctually jus if they 
were dismountcMl. This hapiK»ne<l at Fort Fisher, long U'fore 
the gims were dismounte<l by our shells. In the siH'«»nd place, 
the ssmd-l>Jigs are thrown down on the circles, and prevent the 
training of the guns. They are also thrown U|hui the gunners, 
woun<ling them si'riously, and burying them under the cjirth. 
I Kjiw an instance of the kind at Fort Fisher, where a rcln^l wjw 
burie^l by a shell, with n(»thing but his head left alcove groun<K 
A barbette batterv must Ikj verv defective and vulnenil»le when 
the ginis are pbuHM.l within thirty fet»t of each other. The s]ia(*o 
should Ik» at least one hundretl ft»i»t, with high earthen travi^rses 
Ixjtween the gmis. That is sup|>osing we still a«lhere t«) the 
new system of fortifications whi<'h \v<\s \kh*u iinuul c:i|Kdile r)f 
resisting ships. 

*' There are ]N)ints wh(»re tbrts coidd Ik* built, as alH)ve 
nientinniHl, where tht^v would l>e unass;iilable bv ships; and 
F4Ml«»nd point, when* Fort Fisher stands, is one ofthosi* jwiints. 
Had th«» t'ligiiiei^r. Whiting, known anytbin;^ of the liydro- 
graphy of the oiit^T Kir, he would have pI:i(*iHl his inri one 
mile inside of wh«*re he did builil it. This work ih«*n woul«l 
have \hh^u out of rejirh of any navid •'■iins. His liiir windd 
havr e\fende«l fmni tin* msi iii>id«' of the kir fo fbe rivi-r and 
swamp on tin* inside, rendering it iN^rfrcily im)N>ssibl«* fnr an 
enemv landiiijr tln*n» l«» turn ••ith«*r i*nd n{ iIm» inrlitiitl line. 
Thi> lint* wtiidd bav«* eommand('«l «'iiiii]»lrii|y ibt* ti>rtii(»ii.H and 
shallow cbaiinel Ieadin;r inl<> ra|M' Fi*:ir lti\ti, and all iIm* ligbt- 
dniii^hf v«*sM'ls t>n earlli enidd ihit have i*nt«-ri*il there; neither 



162 TREATISE ON COAST-DEFENCE. 

could light-draught Monitors or any kind of vessels, except in 
peaceful times, and with an experienced pilot. 

" Thus it appears that the most skilful engineers will make 
mistakes which the knowledge of an intelligent seaman would 
have corrected. It was our good fortune that the engineer, 
Whiting, was self-opinionated, or else knew nothing of the 
hydrography outside the bar near the fort, or else he never had 
formed an idea of what the concentrated fire of three hundre<l 
guns would be on the face of a work protected by traverses. 
The Confederates, however, by numerous contests with our 
fleets, have learned that the old system of defending forts is 
very defective. They began, at Hilton Head, by following the 
old arrangement, and were driven from their guns in a short 
tune. They at once, on finding the system defective, went to 
work to scatter their guns in numerous small batteries, instead 
of having them all together ; and at the same time increased 
the space between the guns not less than sixty feet, and 
protected them by high traverses, which also answered lor 
bomb-proofs. At Fort Caswell, the rebel engineers have 
entirely ignored the arrangements of the United States' en- 
gineers, which were made at great expense, and all the 
improvements of modem times introduced (as it was supposcMl) 
as circumstances required. While the rebels have l)een steadily 
advancing in the science of building forts, or remodelling thosi^ 
that fell into their possession, we have not progressed in the 
like manner, from the fact that necessity, which is the motlur 
of invention, never arose to put the intelligence of our engineers 
to work. Our frowning stone-works, with their guns all 
standing out en barbette, and with others looking through small 
ports, and mounted in enclosed casemates, gjwe a feeling of 
security, and seemed to bid defiance to the strongest foe; while, 
in fact, both these arrangements are glaring defects, ami a most 
prominent evidence of weakness in our forts. There is not a 
fort in the Unite<l States, that I have seen, that could not Ik* 
silenced l>y ships, if a sufiicioiit nuiulier wcm'c JissigniHl to the 
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tank ; aii<l the Monitors would in u very short time (unniolesteil 
by the fire which heavier ships would keep down) knock away 
the wall with their 15-inch shot, and the whole fabric would 
be in ruins. The fact that our forts have ITi-inch or 2()-inch 
guns inounte<l, and c*oidd sink a Monitor if they struck her, 
furnishes no ar^unu»nt in favour of the forts. On the con- 
trary, those larj^e jruns, standinji: ^> hij^h up antl lojidinjj: so 
slowly, arc just the 4)l)jccts that naval ^miners would dclijicht to 
exphxlc their shnijuicll ajip.unst ; and, from my exjH.»ricnce in 
naval pnincry, the third shtdl would kill every man at the 
pun. If these monster pmis were ])lace<l in stone casemates, 
with shutters of thick iron outside, thev would Ik3 verv severe 
on ships, providtsl the stone wall would stand the blow of a 
irMn<*h shot. To prove it, it is only nccvssjiry to jnit a bbx'k 
of the lH.»st jrnmiti* undiT a trii)-hannner of ordinary size. 
The l.Vineh shot is equal to tri|Hlunnmer, anvil, K»ll(»ws, and 
forjjfe all thrown at the s;ime time. The rel>t.»ls khmu to have 
comprelnMnliHl at once the weakness of the works at Csiswell, 
remo<lelled the f«»rts entirely, kee}>in;f the old structtne ;us a 
ground to w(»rk ujkhi, MH.Miring the brick walls, inside and out, 
with s;ind-lwi;rf< ami other earthworks, a^^iiinst heavy shot; 
wsitterin;^ the {runs, and prottn-tinj^ tln-m with hujre tniverst»s, 
SIS at Fnrt Fisher. It would have Uvn a most ditlicidt pla<v to 
takt*. I do not think shi]>s could havt* had any efl*e<*t U|M>n it, 
:is it was eiitirelv out of the reach <»f our nearest shot. The 
Monitors rtwihl not enter fhe channel, antl had we attaek<»<l 
that pla<v as was pro{N»s4Nl by an (*n;rin<*««r who was tntally 
i;rnonint of the hydro;rr.iphy, W4» should have tiiili-*! in the 
naval |i;irt of the o|N'nitions. It was a laud or si«*p* o|H*nition 
alt<»p*tlier. T\ir navy woultl have Uvn most etTe^'iive in 
landin^r tpNips. anil <*ovrrin;r them until they e:irri«*4l their 
appnmehes to within half-a-mile of the wurk-^. I mention Fort 
Ca.sWi'lb as shi»wiii;r that the ri'Uds could ha\e MN*iir«*d tlieni- 
M'lvr^ |N-rfi'i-tly hatl ilii'V planfe<I F*»rt Fi-'lii-r a mile further 
btU'k from tilt' «'a**ti-iii U-aeh. TIm* i|Ui*^ti<iU \v*\\ i-. what i** the 
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right system to be adopted in building forts ? As I have seen 
every kind of fort that has yet been built attacked by ships 
(wooden and iron), and in no instance did the vessels fail to 
capture, or aid in capturing, the forts, General Barnard has 
requested me to express my views, and give the result of my 
experience. I do so with no desire to make myself conspicuous, 
or take a leading part in a subject which properly belongs to 
another branch of the service, and I only undertake to throw 
some light on the subject at the request of others. 

" My first experience in fort fighting was when I was 
quite a boy, and while a midshipman in the Mexican nav>\ 
I belonged to a twenty-gun brig, mounting twenty-four (24) 
pound carronades. We attacked two Spanish brigs-of-war of 
superior force, beat them, and drove them, much crippled, 
in-shore, under a one (1) gun twenty-four poimder Martello 
tower. This one gun opened on us, cut us up severely, an<l 
we in turn were obliged to haul off. Here was one gun more 
than a match for ten (10) guns in broadside. The gun on tlie 
Martello tower was en barbette^ but we had nothing but solid 
shot in those days, and could not have competed with the one 
gun if we had had twenty guns in action. My second exix^ 
rience was in the war between the United States and Mexico. 
At the siege of Yera Cruz, a large battery train was landi^l, 
and quite a number of mortars, which played upon tlie town 
without seeming to affect the determination of the troops. Tlic 
Mexican guns were en barbette^ and had no traverses ; six or 
eight naval guns (8-inch shell guns) were hauled up by tlio 
sailors and placed in position. Good works were constructcMl 
of sand-bags by the army engineers, and the guns in them 
were somewhat protected by traverses. From the time theses 
guns opened on the town, it was very apparent that it was a 
mere question of a few days whether the place would surrender. 
The Mexicans could stand the solid shot, but were driven from 
their guns by the navy shells. 

" Had the ships gone into action at that time, which they 
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hIiouM have done, tliey would have silencetl the Mexican bat- 
teries in hulf-an-hour, but the old idea that two on shore were 
equal to seventy-four on board Kliip was universjilly accepted 
as true, and no one cared to f^n contrary to rule, I was in a 
Kiuall steamer at that time, the ^y'/V///v, conunan<Ie4l by Captain 
Tattnall. After assist inp^ with our shell-^uns in liomliainlinf; 
the town, the captain took a notion to attack the Castle of San 
Juan de Ullf>ii. Quixotic as this may ap|»ear, one or two shell- 
f^ims on that little steamer so disturlxxl the gunners in that 
UiVfj^ castle, with its numerous pms, that the steamer wsw 
struck but once, and fue^l over seventy (70) shells into the fort 
and town at a distam^e of less than a mile. I was then struck 
with the exjK)se<l (condition of barbette t^wuH^ and ur^«il Com- 
ni<Nl(»re Perry to attack the fort with the ships, but was not 
listened to. 

^' All the ships would have taken the castle in less than an 
hour. 

** My next exjKirience with shell-jruns against l«tteries was 
on the Tabas4"o Itiver, in the steamer Spitfire. I attempt4*<l to 
run ji;ist a battery of st.»ven (7) jruns |)ointin^ down the river; 
the pins were in embra>ures. One <»r tw<i .shells of ours 
ex]»I<»«lin^ over the pins eleare<l out all tlit» pinners, and, 
aiieliorin;^ the vessel in the rear of the works, we thn-w in 
sht-ll so rapidly. iMiartlin;^ it at the ssime time with iiity (50) 
men armnl with eutlasM's, we (*arried the wnrks apiinst a 
pirriH^i of five htindn-d (.'itHi) mrn, whfi wi'ii» <Iriveii from 
th«*ir unprott('tt'<I ;runs by mir sh«'lls. I mailt* up my mind 
fmm that dav that f«irt> ri)n>trii<'t«il nii thi* pn*M*nt plan w«»uld 
iieviT Maud tin* tin* of ^liip?.. With lliesi' <*arly impr«'v«iiins 
u]Niii inc, I rMiiiiimciidi-il in lii** i-arly |i:irl of ili«* n'U-llitin an 
allark nil till* t*»rts at fli«* •iifraiiri* t<» New Orli-aiis F«»rtH 
•lai-kMiii and St. IMiilip. I t (iii>iilt«-«l at that tini«' with <ii'ni*nil 
|{;iriianl, wlio turni>h«'<I m** with \u*r*\ fi'iini map** and plans, 
aiiil a;^ifi'il willi ni«* in opinion tlial tlii- furts «*iitdil U* taken 
l*v ^lli|l^ anil Ini|iiI>-\i'»4'U. All ill** Lr*ni*> «it (lll*^e t«irt> that 
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were of any use were en barbette. The few that were case- 
mated were nearly on a level with the water, the fort having 
settled. The history of that event is well known. The mortar- 
vessels disabled Fort Jackson so that no ship was struck from 
that side, and the men at the exposed guns of Fort St. Philip 
were driven to shelter after a few broadsides of the vessels 
as they passed. The best resistance opposed by the enemy 
was from some rams and gun-boats, but they were soon demo- 
lished, and the ships passed up, having received no damage tliat 
would aflfect their eflSciency. Here were two forts, mounting 
nearly one hundred (100) guns, that were passed by a squadron 
of wooden ships with shell-guns, where the enemy had strong 
currents on their side, and bad shoals to interfere witli the 
progress of our vessels. 

" It was, perhaps, one of the most diflScult positions for ships 
to pass at night amid smoke, flames, and rams ; and, in my 
opinion, settled the problem about steam-ships passing fort« 
when there was plenty of water. In this instance only a fleet of 
well-constructed Monitors or powerful rams could have stopped 
the advance of our fleet. The enemy had vessels intendetl for 
that purpose, but they were too fragile to effect anything, and 
were all destroyed. New York at this moment is in a worse 
condition for defence than New Orleans was at tliat time, and 
a fleet of E]nglisli vessels could enter New York harbour 
(despite all the forts) or any otlier harbour where obstrue- 
tions cannot be placed in the channel. 

''Obstructions and tor|)edoes are a better defence than our 
present forts. Soon after the taking of New Orleans I was 
ordered up to Vicksburg with the mortars to try and silence 
the batteries while Admiral Farragut's fleet passeil by. Tlie 
rebels had about thirty (30) heavy guns mounted at that 
time, which they had been permitted to mount witliout l»eing 
troubled. They had all kinds of batteries, but most of the 
guns were en barbette^ with low tmverses, 

" The mortars soon drove the gunners away, and when tlie 
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ships {Kisse^l uj>, thev threw in such ii shower of shells and 
shmpnell that no rel^c^l could stand to his ^un until the shi|)S 
hail |msse<l. Ileiv were thirty (.*>()) jj^uns on shoiv against forty 
(40) on lx)arcl ships, and yet the ships j»asseil up in sjifety, 
losing oidy a few men, an<l with little or no damage to the 
vessels. The wime ships passiMl down again with a like 
result. 

*' After this I was onlercnl t4) the Mississippi squadntn, an<l 
co-oj>eratiMl with (leneral SIii*rman in his attack on Vicksl»urg. 
Here I found that tlie rcU'ls had constructe<l fi»rts of a ditVeiXMit 
<»riler, Tlie hattrries wi-re M*attcrcd in all directions, and theix) 
Were never m(»re than two (2) guns in one ]»lacc. They also 
had s;ind-hag trav«'rsi.»s. 

*' Haines's HluiV, up the Yaz<»o Itivcr, was a stn^ng idaiv, 
mounting si»v«'nt<M.*n (17) heavy giuis and si»nic smaller piinvs. 
Weattacktnl it with the gini-lMi;its to try its sfrengtli, autl found 
it more furmidahle than we exjMrt«'«i. Strung as it was, the 
men wen* driven tVom the guns, and cmdd we have g«it a lai.d 
force in tlie rear of the work if WMidd have fjilleu. 

"The guns Were not proti'<-ted ]»rM|M'rly on the tVont fr«»ni 
our tire nor in the rear. Haine/s ItlutV tin:dlv fell on an^iunt 
4»f giui-lH>:its appru.iehing it in fn^nt anil the army coiuing up 
in tlit> rear of it. It cnidil not have >t<NMl the c(ind»ine«l attack 
for two Imiirs. At Aikansis \\*>\ I jiiet with a new kind of 
Work an ciieliiMMl caM'Uiate en\rr«>«| with a doiiMe thiekness 
of mihoad ir<>n, and purt -holes only larp* en<>M;rh for llie 
mn//|f^ of the iTMiK tf» '•■it thriMi«rli. 'J'ln- furt moinit«-<l eleven 
(II) ;rMns I'Ut «»nly tlin*' ('!) i»f tlniu wne nini- ('*) and ten 
(Mm ineli. I liail nim* Cn !t-iii('h and twn (2) S-inrh (the 
smaller ;riin> wt-ri* >eldiim umiI) tn np|MiH' to tlli^* in imiM-latl 
vesM-N. The i-nemy had put up their ian;r«* mark- at five hiin- 
di*-*! (."ilMM, M\rn liMiidiiil ( T'^M. aiidi*l«*\tii linnilnd ( I l(K)) 
\apU. I plai-fl til*' giMi-Uiat** i»ldv .M*\i'nt\ (Tt*) yai'd.s tVoni 
flu- |i>rt.aiit| ill tliiii' liiiui^ i\«rv ••'nn in tin- ent-mv'** Kitferies 
\\a- disiMi-d ••! di**ni«>tinf«'il. Tln-wnik litn- \\a«* il«»ii«* ni«»^tlv 
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by the gun-boats. The new-fashioned casemate turned out to 
be no better than the guns en barbette. They were perfect 
slaughter-houses, and were piled up with dead and wounded. 
Every shell that went through the port-holes killed and 
wounded every man in the close casemate, and those that 
went through the door-way killed the man, and the guns 
mounted en barbette. This proved to me most satisfactorily 
that guns in casemates were no better protected from shells 
than those en barbette. I was convinced that no such casemates 
(and they were the strongest that I have ever seen) could 
stand the heavy guns of a squadron. Our next operations 
were against Vicksburg, where we passed down in defiance of 
those heavy batteries of over sixty (60) guns, and even took 
some fragile transports with us, only one of which was lost. 
Little or no damage was done to the fleet of gun-boats, and we 
lost, all told, but fourteen (14) men. The guns in Vicksburg 
were still mounted en barbette with heavy traverses. We in- 
flicted more loss on them than they did on us, and our move 
completely sealed the fate of Vicksburg, and cut the enemy oflf 
from his supplies by the river. 

" In the course of that same week I attacked the heavy 
works at Grand Gulf with eight iron-clads. The guns in these 
works were scattered (thirteen of them) over a space of fifteen 
himdred yards. Five of them were at an elevation of 53 feet ; 
the others were at an elevation of 109 feet. 

"After five hours and a half fighting, all the guns were 
disabled except one. They were literally covered up in the 
earth, and after passing down and landing the army fifteen 
miles below, we went up and took quiet possession of them. 

" All these guns were mounted en barbette and the 
gunners could not stay at them ; and although they fired well, 
and did us a good deal of damage, killing and woundinj^^ 
seventy-five jKjrsons in three vessels, they had to succunih. 
When General Grant made his attack on Vicksburg, in May, 
I attacked the lower hatteries with six iron-clads, commencing 
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at the lowest Ixittery. We silenced the hill liattcrics all the 
way up to a nine-gun water-liattery, which gave us some 
trouble, but gradually slackened ito fire ; and after an action of 
six hours we withdrew to fill up with ammunition, with only 
one or two killed and seven wounded, having disabled some of 
the heaviest guns the enemy had. The enemy *s guns were still 
en bart)ette. The next fort I made a demonstration against 
was Fort Du Russy, on Rod River. This work was taken by 
assauh by the troops, a few men only lieing in the fort, and the 
gun-l)oats throwing only three shells over the water-liatteries, 
which set the tcIkjIs to ninning. I examincil this fort carefully. 
It was an extensive and l»eautiful structure, with a large square 
work, nearly a mile from the water, and heavy casemates, 
o»vered with two thicknesses of railroad iron. These port- 
lioles in the main casemate were of thick iron, and only large 
enough to admit the muzzles of the guns. The embrasure 
inside was the reverse of embnisures generally. The guns 
Were mounted on pivot carriages. I orderwl the Kffsex to fire 
c»n this w(»rk, at a tlistan(*e of afjO yanls. to test its strength. 
A iRTcussiun-slicll was the first one finxl. It struck a jioint 
niiir the jM»rt-ht»le, arul tore out the iron over a surface twelve 
inches long (verticsilly) by eight inches wi«le. I annex a 
drawing of the other damagt^s, whieli shows that twenty shot 
would have kiHM'kiNl the whtile work to pi(*c\*s. It was not as 
giMNl :is guns (71 burin tie. 

*' In a numU*r (if smaller affairs on the Mississippi and \\%A 
Hivrfs, in whieli the vesM-ls of iiiv e«»nimand, with niif or two 
e\«i-|itioiis. e:nn«* otT virtnrii>us, I was s:itisfi«*«l tliat no works 
v<*t oin!Hirii('t«-«l (-MuM htand flic eonei'ntratMl fire of iii*sivy guns 
oil iNianl .sliip. The v«\hh'I.n bavr a gn*sit ailvaiitagt*; they ran 
i'ii^".i;r«« or not, as it suits tln*iii. TIm'V (iiii cIpnim' tlicir ili**tant'«? 
or |NiHitiiiii. and tin* fort lias to an-rpt lln' terms, or el?** the 
|Hiiplf oil ^ll<•r«' must go iiitit lNiijil»-priNfts, and U* raptiireil 
tiiiallv bv a laud fon***. In no instaiKf during tlie war. r\(ieiit 
at r|iarIi'>toii. Iiavi- ei>iiil*iii«.il attacks I'l* arinv and navv faildl 
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to take a fort, which shows conclusively that they were not 
properly constructed, and were made to be taken. The result 
of the late attack on Fort Fisher by the navy has l)een 
witnessed by Major-General Barnard, and I think he is some- 
what surprised at the destructive eflfect of the naval fire on 
these tremendous works. It has, I believe, convinced him that 
we must make a new move in fortifying our coast, for the 
rebels have certainly exhausted all their ingenuity in holding 
sea-coast defences, and have never kept us out yet when we 
determined to get in. 

"Fort Fisher is a stronger work than Fortress Monroe, 
against ships, although it is weak against an assault when the 
assault is covered by the fire of ships. 

" The same fleet we used at Fort Fisher would silence 
Fortress Monroe in a day, dismount all the conspicuous guns, 
and the Monitors and Ironsides would denfolish all the case- 
mates in a few hours. 

" The assaulting of such a work would be a more difficult 
matter, and could only be done by slow approaches and after a 
long siege. To show the importance of making a fort impreg- 
nable against shells or assault, which can be done, it is only 
necessary to read the history of the fall of Fort Fisher. It is 
certainly the strongest and most complete single work I ever 
saw, but it had the fault of being placed too close to the sea, 
where ships could get near it. It commanded all the works on 
Federal Point, and when Fisher fell, they fell also. There 
was no escape for one of the garrisons even. 

'' With Fisher fell Fort Caswell, Fort Shaw, Fort Canii)l)ell, 
the extensive works on Smith's Island, a heavy work at Sniith- 
ville, and some minor works, in all amoimting to 185 guns, 
with immense quantities of munitions of war. Fort Fisher was 
the key to all this tremendous system of works, which will 
furnish food for study to our engineers for years to (*onie, and 
in many cji>es the plans inaugurated by the rel)els will U^ 
adopted by us. 
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^' I li(i|)e that wc may never commit t}ie kiiiio mistake tlmt 
tlu' n*lii*ls liavo, ainl l»iiil<l a f(»rt without (^diisultiii^ tht* hydro- 
^r<i|»hy c»f its appniiirhcs. Urn; was a chain of works, not 
cxchmmUmI hv anvthint; of the kin<l in thr wor]<K lost to tlie 
n'U*|s U*(*aiis4* th«* kf*y to th<*in all was ]ila<.H*il within the reach 
of shi|>s. IIa<l Fort Kishcr Urn huilt a niik* iiirtli«*r lisu*k, 
Wilniin^^ton couM have deiied us as lon^r as the r«*liellion 
lasttnl. 

" Our suc('t»ss mifrht have Imm'u jrn*ati*r had we Uvn providiMl 
with a sulliri(*nt numlii.*r of tr(Ni]is to {lUsh ri^ht ahrail. The 
^un-lniats rould d«> nothin^T* as the river was lilletl with ohstrue- 
tions riininiantkMl l»y heavy ItsittiM'ies. The triMij^s, however, 
enulil not move, nor were thev in sullirient nund^Ts to do so. 
Tli«*n* was nut a horse or a wa^on in the wlmle army, and« in 
my npiiiimi, th(*re were n(»t tr(N>])s enoii}^li to hnid K'eurely a 
|Ni>iii(»ii «if S4> much value to ns. As it would take tiNi nnieh 
time and sjian' to ;rive a des4*ri|»tii»n of Knrt Fish«*r and the 
adjai-ent works, I leave it to the ahler ]ien of (iiMiend Ibirnarii, 
wlin has ran>fullv examiiii'd thi*m all. I am sure flu* result 
i>f lii> ins|N'ctioii ha<« matt*rially ehan;red many of his views. 

" Niiw riinies till* (|U«*stiiin, how are we to arranp* our 
eiia-t di'!i-n**»'^ t*i niakt* them M*r\in*aMe? The thei»rv h«Teto- 
liiic a(-i'(|iiciK that *(>ne ;run on shore is <*«|ual to many on 
siii|i-lNi:iril/ \> fiiini<l not t^ i>e trut*. Sinee the intrtNliietion 
(•I ii'MiiHlad^, tlii** i<l«*a eann<>t U* maintained, as we now know 
hiiw 111 riiii*«trui*t \«-<M-U that will rc««i>t tin* im|>;i(-t of!*, M^ II, 
I.*!. :iM<i |M-ilia|iN l.'i iiirji >|iiit. and the ;^uns of wliieh e;in lie 
\\«irk»'i| in jN'iii-i't s«M'iiritv. 

" riif ii-ult III tin- til in:: **f tin* imiiHlad-* ainl .Munitors 
u|i«>M fill' Liri'l tiiiMt I if l'*i>i-t Ki-*lH*r shiiw** that ev«-n where 
fmirf'fff' L'"iii»«» an* >|iaitil IMii.r |imi ll^-t a|«irt. with lii^j-h traverM*** 
htwi-i-ii thiMi. till- |iii>tt-<-ti<in ti» tin* ;.''unN i»* ni*t suilieieiit. and 
that MiUH* m<iri- ^ari<*tai't<iry arraM;.'i*ni«*nt k%\ fmvUttf ;.'iiiis than 
lia<* \<l I (I'll I'liiiii i\ 111 i*< i|i-Hii:i|.|i-. 

li > oil lhi*> |M.|||| ill, It I \\ i<n|i ti> «<t)ii iiiv ii|iini«>ii. \\hi«'li 
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I do with all due deference to the opinions of military engineera, 
who, no doubt, have their own views on the subject. In short, 
I propose that all our works shall be earthworks, or that those 
now built shall be covered with earth, the guns to be mounted 
in monitor turrets as they are now mounted in our Monitors. 
It is very evident that any thickness of iron can be used on the 
turrets, and any size of guns employed. The turrets can be 
placed in such proximity that no assault could be ventured ; for 
with powder alone an assaulting party could be blown to 
perdition. Even if a party of assaulters should pass inside the 
Monitors, it coiJd accomplish nothing, as the turning turrets 
would sweep them from the face of the earth. The galleries 
under the turrets could be so arranged, and made secure against 
an assault, by having central turrets inside the works, that 
every man of the enemy that ventured there woiJd be destroyed. 
The details of this plan I leave to abler minds than mine, but I 
am sure that this is the only method to build a fort that will 
resist successfully ships and assaults. To prevent the passage 
of such batteries as I have mentioned by heavy ships-of-war, it 
will be necessary to have inside floating batteries of Monitors 
and Ironsides, and when we have all these, we can secure our- 
selves against the attack of every foreign power; but not until 
we have reached this perfection in forts can we stop a fleet of 
heavy wooden vessels. Foreign powers have learned by our 
successes, and will be apt to turn against us the experience they 
have gained. 

" Fortunately, the navy will be amply supplied with ^loni- 
tors, and it rests with the army to perfect its part of the 
defences. 

"The value of fortifications on land is not in the least 
diminished by the late results; their importance is greater 
than ever, but they must be properly built. 

" If a cheaper method than the one I have proposed can 1)0 
adopteil, and jvs good a one, I hope it will l)e tried. 

"If stone aisenuites can l)e substituted for iron, or if tho^Je 
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now built can Ikj protected against 15-inch hIioI, I hope it may 

be (lone; but I would prefer seeing tbe ex|)crimont trie<l on 

Roinc of our stone walls liefore I slioidtl put my trust in them 

in preference to monitor turrets. 

" I have the honour to be, very respectfully, your ol)odient 

servant, 

"David D. Porter, 

'* Rcar-Adniirml. 
** Hon. (fiDROK Wrlliw, 

'• SvcivUry of the X«vj, WM)itni;toii, D.C." 
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PART 11. 



" Obstruct ioM and Torpedoes form a better Defence than our 

present Forts^ 



WtfKiKT or Kiab-Admibal David D. Pobtbb, 
of F«b. Ut, 1H65. 



OBSTRUCTIONS, TORPEDOES, TORPEDO-BOATS, AND METHODS 
OF LIGHTING UP CHANNELS AND WATER-APPROACHES. 
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A-OX OBSTRUCTIONS. 



CHAPTER IX. 

(a.) Ln/yortance of C/iannel OUtrucHons. — (A.) Tl^ Nature of the 
Oytructum is detennineil by : — (c.) Deinatuh a good Obstruct 
tion his to satisfy. — (rf.) Obstructions to be prepared in time 
of j^eace. — (**.) Obstructiofis are divided itito: — (/.) Position 
of Obstructions in relation to Shore^tteries. — (jf.) Strefigth 
required to enable Olfstrnctions to withstand the Momentum 
of Ve>isels. — (A.) Cost-price. 

(a.) Channel Oltstructiims l)oinp essentially an element of a 
pun'ly defensive warfare, in the strictest sense of the wonl, 
ilistin;rni.she<l navv officers of jrrwit maritime jH)\vers have 
o'viM^M'^l tliein, for the weiglity re:is<m that any olwtnietitm 
|>huMMl in the channel must nei^vssarily nion* or less interfere 
with the friH.* o|K^rations of their own fhvt, which hy them ifl 
justly <'onsi«lcre<l the most natiinil a^Mit in cojist ilefcnw. 
Anil c<*rtainly nothin;^ couM l^e more l<»^iail than that tlu^re 
t»xists no ntMvssity fnr channel ol»stnictit>ns, aA lonjr »*• there 
is :i ti(H*t strong enough unassistiMl to co]n> suixH^ssiulIy with that 
of tlir riu'inv. Hut undiT circumstaiut's of sn<:h favonnihle 
natun*, thi» ciifiiiv, even without the aKsistamv of ii>stlv forti- 
tit-:iiions, wmiM U» tlriven l«ck l»efore lnMii^r ahle to cfRvt his 
appn^irh to thtr shoro. 

A mwiumI (■;i<i» |)n»^>nts itself. Whilst it wouM \fO nn^klcHR 
(iiV a >«|ii:t(lr«)ii to a«lv:in(*i' towanls a yn'sitly siijnTior eiu»my, 
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and give him battle beyond the range of the shore-batteries 
protecting the entrance to the port, the number of iron-clads 
composing this squadron might be suflScient to form an obstruc- 
tion capable of keeping the enemy's fleet, should he attempt 
to force a passage, under a heavy, concentrated fire of both 
batteries ashore and afloat. In this instance, the iron-clads 
would serve as an obstruction, and therefore a further channel 
obstruction would hardly be needed. Yet there is not always 
sufficient space in or near an entrance to a port with advantage 
to manoeuvre a strong flotilla of such floating-batteries. They 
then are in the way of each other, cannot bring their guns to 
bear on the enemy's ships, and collisions occur, as was the case 
in the Confederate flotillas stationed, under Captains Mitchell 
and Montgomery, near Forts Jackson and St. Philip. An 
attacking fleet, on the other hand, needs but a narrow front 
imder such circumstances. Admiral Farragut's favourite plan 
of attack was, either to form in two divisions — ^as in passing 
the batteries of Forts St. Philip and Jackson, when the fleet 
was exposed to a heavy fire from both banks of the Mississippi 
River— or to lash his ships in couples together, form a closed- 
up line, steam ahead, discharge broadside after broadside when 
abreast of the shore-batteries (mostly using shrapnell and grape, 
to prevent the artillerymen from working their guns), and 
go, after having passed the shore-batteries, in pursuit of the 
floating batteries opposing his further progress — as in passing 
the batteries of Fort Morgan. 

The Federal attack would not have succeeded — nav, it 
would even have resulted in disaster to Admiral Farragut's 
fleet — had it been possible to obstruct the channel between 
Fort Morgan and the eastern bank. 

In no single instance during the North American war did 
a naval attack succeed where the channel had been obstructed ; 
and in no single instance did it fail where the channel had 
remained open. Therefore, whenever the fleet alone, or 
shore-batteries and a strong flotilla of iron-clads, with abun- 
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ilant B{xioe to nmna^uvrc in, coinliiiRHl, are not iible to foroc the 
enemy to retreiit, channel oliHtniclionK art» indiHjH'nKiihle. 

(A.) The Nature of an Olwtruction in (letorniint*^! by tlie 
following: ])ointi}: — 

1. Depth and width of the ohanneK 

2. ("hanioter of the InUtom ; whether finn or soft, (ifTerinff 
a f^{xA foundation or not. 

3. Current, ebb and flood. 

4. I'revailinfi^ windn, or winds prevsiilinp: at certain HeanonH, 
and the ni^a rsiUMeii by them. 

f). ShajH? and nature of the Hln)re or liankn. 

(J. Quality of the water, whether fn>ih or wilt. In the latter 
caMo, <*«»nMidenition on the effect of Hen-worniH has t4) lie taken. 

7. Chan^^ the avenip? level of the channel in Hubj(*c*te<l to. 
For instance, Hprinf^ tides, ebb and IIiknI; or, in streams, hi^h 
and low water. 

K. Influence of the olistruction on the direction and veI<M-itv 
of tlie current ; and the effect produced by a change therein. 

0. Drifting with ice and drift wckmI. 

10. Draught of the vcHselfl by whicli an attack msiy lie anti- 
ci]iat«*«I. 

11. Is the olistruction to lie a provisional or i^ennancnt 
one ? 

12. Is there a gap require^I, allowing vesHels to {mm in or 
out, or may the whole width of the channel l«e closc^l ? 

13. Timc« material, and laliour at the disjMiHal of the en- 
gin wr in cluirgi*. 

(c.) IK'Uiands which a gcMMl olistruction shoidd Hatisf\' : — 

1. Its stnMigth must nwist the shm^k pHMbu'cd by the 
onnmy's vi*ssels running or butting against the olistru«'tion. 

2. It must not hinder the national fleet fmm [vuwing in or 
out : whi*r«*fon? a gap is n*((uired tluit may U* chH^l or o|iene«l 
at will. 

.'{. It must, to the least |ioHsible ext4*nt, inti'^rfon* with tlie 
geiM'ral fi*:itun»s of tlir rhainifl. 

X 2 
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4. It must allow flakes of ice or drift-wood to pass without 
causing an accumulation of either above. An accumulation of 
drift-wood has, during the late North American war, repeat- 
edly had a most fatal effect on the obstruction by which it had 
been caused. For instance, a raft on the Yazoo River, after 
having resisted for several months all efforts of a Federal 
squadron to pass, broke in consequence of the enormous 
pressure exerted against it by the drift-wood, which, not able 
to pass, had accumulated above the raft. 

5. Its length must be calculated according to ebb and flood, 
or, in rivers, to a rapid rise or fall. 

6. The obstruction should be fire-proof. 

7. It should offer to the enemy an object impossible to be 
destroyed by the fire of his artillery. 

8. It should be proof against the destructive effect of sea- 
worms. 

9. If a floating obstruction, it should be flexible, and yield 
to the waves without losing in strength. 

10. In this case, it should also yield to the first momentum 
exerted by a vessel running or butting against it, but by the 
gradual drawing together of its single parts render all further 
progress of the vessel impossible. 

11. Its cost-price should always be in proportion to the 
importance attached to preventing the enemy from forcing a 
passage. 

(</.) Obstructions are to be prepared in time of peace. A 
deviation from the maxim, " In time of peace prepare for war," 
appears here the less admissible, as, in conjunction with the 
principles developed above, the following points are certainly 
entitled to consideration. 

1. The time which, after a declaration of war has been 
made, suffices the enemy for the concentration of a powerful 
fleet of steamers, with which to threaten any given |K)int on 
our coast, does not suffice for the creation of a reliable channel 
obstruction. 
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2. Tlio immecliuto presence of a l»liK*kiuliiif^ fleets r»r ilcot of 
oliservatitm <»f the eiieinVy rciulerH it often an inijNMHible, but 
alwavH a most diflioiilt, matter to establish a ^ikkI cliannel 
obstruction. 

li. If compelleil to effect a channel obstruction a toiU prix^ 
and in the lesist |)08sible time, the on}j:ineer will have to iiho 
Kuch means as are most easily accessible; and hereby the object 
is Heldom attained! in the most reliable way, and certainly 
never in the most ec«»nomical manner. 

4. In many hicsilities, the material re(|uired for an obstnic* 
ti<»n of the channel mnnot Im IismI, and to pnKrure it fn^m a 
distan(x\ time would be >%'antinf(. 

5. The establishment c)f any olistmction re^piires a numlier 
of lat)ourers, who, after the outbreaik of a war, could lie other- 
wise em|)loytHl to greater advantaf^\ 

Vk The difficulties o])])osinK the establishment of a channel 
obstruction oilten are very ^reiit. There are strong and 
channel nji^ currents, }i^reat depth of water, a liesivy sesi, \md 
I^>tt4>m« and many other diiKcuIties, that will contend apiinst 
the en^jfineer, and which should in<luce him well to mature 
his [ilans l^efore commencing the work. Su(*h a di.*lilienition 
fn^iuently will develoj) the nc^vssity of mmie preliminary 
work — fi>r instancv, abutments, drivinjr <>f piles, A*c. — without 
which it wouhl be im{)OHsible to establish any kind of ob- 
Ht met ion. 

(^.) A system of channel olistructions pro|ier may conMiKt 
of:— 

1. OlMtructions resting on the iMittom of the channel. 

2. F]«Kitin^ olistnictions, 

li. A nmibination f»f the^* two systems, whirh will p.>nenilly 
Ijc usel when! a fp^p for the iMissinfi^ of vewi*ls thnMi|jfh llie 
obstruction is r«'«|uiri*<l. 

lf\) l*<witi«in of (ib«*trurtif>ns in n*lation tt> hhf»re l«ittrrii«. 

It is si*lfH*vitliMit that an olistnirti«in has tf» U? laid within 
the raiip,* of slitire or fl<iatin;r Uitteries ; for, othen^'iH.*, tiio 
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enemy would not only be enabled unmolested to proceed to 
the removal of the impediments opposing his progress, but 
also the obstruction would fail to fulfil a principal object 
— that of keeping the enemy's, ships under a heavy con- 
centrated fire of the batteries. The range obtained by 
artillery of modem times is such, that it will be necessary to 
advance fortifications to a considerable distance from the point 
which they are intended to protect against a bombardment. 
Although the depth of a channel does not always very con- 
siderably increase within the first four or five miles from a sea- 
port, its width in most instances does ; and, for this reason, 
the establishment of a good channel obstruction has to-day 
become a more difficult undertaking than it was only a few 
years since, when fortifications erected at a distance of three 
miles from a place were considered a safe protection against a 
bombardment. 

It is a well-known fact that shells, filled with Greek fire, 
were thrown into the city of Charleston from a battery called 
the Swamp Angel, fully 7000 yards distant. With the radius 
which it is now necessary to give to the circle described by the 
enceinte of a place, the difficulty of obstructing the channel will, 
in most cases, also increase. 

Obstructions having as their object to keep the enemy's ships 
under a heavy fire, they should be placed so as to render this 
fire most effective. The stern steering apparatus and screw 
being, next to the deck, the most vulnerable parts of an iron- 
clad, the obstruction should, within short range, be placed 
above the shore-batteries. These, as has been proved in the 
preceding chapters, should have their guns and gun-detach- 
ments protected by strong iron casemates or turrets, with em- 
brasures and gun-carriages so adjusted that the pivot-point of 
the gun be thrown in its muzzle-piece. 

In most governments the attention of committees on heavy 
ordnance is at present directed to the question, in resjx^ct to the 
armament for sliore-batteries, whether the rifled or the smooth- 
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U)re of heavy calihre ih most eflwtive against heavily-jilatcd 
veKsels. Kiicli o]>iiiion liaH \t^ wann ailvtiaitoM. Atiioricsinartil- 
k»rists aii<l eiipneerH, however, would pive the ir>-iiioh Hinooth- 
]M»re the jirefereiicc over all other j>ieces for the annaiiient of 
Uitteries l>iiilt to enfilade obstruct ioiiK within cl(»se range. 

(//.) The force with which a vesnel may run or butt afi^innt 
an olistniction in determines! by itn weijurht, and the njieed which 
it attains before striking. 

The tendency of the shock will be to ]msh aside, to sub- 
merge, to crush, to stretch, or to cut the material] of which the 
olwtruction is compose<l. Therefon*, the vessel in striking will 
l^erfonn a certain amount of mechanical latiour; and the greater 
the ]N)wer of resistanc*e of the olistruction, the greater will lie 
th(* amount of mechaniral lalNHir to lie ])erfonne<l by the ship 
atti;mpting to pass. Kut, sis long as the force re(|uire«l to ])er«- 
form this lalxMir is e<pial to one-half of tlie force of the vessel 
in motion, the vessel will not lie able to overcome the resistance 
•iffered. 

The strengtli of an ol»struction does not de|iend alone on 
the materials usc<l, and tlie way in which they are joinesi toge- 
ther, but, moreover, on the manner of anchoring the whole 
strurtun*. For this reason, olistrurtions which are sunk, or 
which are forme«l by driving piles into the Uittom of a channel, 
griH.-nilly offer a lietter ])ro>|NM*t of si sucxvssful resihtan«*e than 
(limiting olist ructions, whirh n^piire abutments and strong 
ani'lhirs to hold them in tlirir |)lao\ 

(/i.) The cost-prio* of an olistruction will incn':isi» with the 
(I«*ptli and th«> width of th«* channi*!, and also (lf|iend f»n tlio 
iiatun* nf the olistrurtion Urst adapt<*d for any s|N?<*ial JiMnIity, 
It will, however, lie im]N>shiblf* to thoroughly (»listnM't a rhannel 
without rx|iending ciinsidi'nible sums of mon«*y. After the 
iii*<*«'N.Hity for an olistruetion has Un^u ono» nH*ognisi*«l, the engi- 
ne«*r in diargt; should U* furnir«h«Hl with all the n*<(uisites f<ir 
making his wnrk a stmng on«*. An imiNrrfi^i't olv^trurtion is in 
iirsiljtv \\nr>e than nom.- at all : il irivrs wav to the firnt att;ick 
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enemy would not only be enabled unmolested to proceed to 
the removal of the impediments opposing his progress, but 
also the obstruction would fail to fulfil a principal object 
— that of keeping the enemy's, ships under a heavy con- 
centrated fire of the batteries. The range obtained by 
artillery of modem times is such, that it will be necessary to 
advance fortifications to a considerable distance from the point 
which they are intended to protect against a bombardment. 
Although the depth of a channel does not always very con- 
siderably increase within the first four or five miles from a sea- 
port, its width in most instances does ; and, for this reason, 
the establishment of a good channel obstruction has to-day 
become a more difficult undertaking than it was only a few 
years since, when fortifications erected at a distance of three 
miles from a place were considered a safe protection against a 
bombardment. 

It is a well-known fact that shells, filled with Greek fire, 
were thrown into the city of Charleston from a battery called 
the Swamp Angel, fully 7000 yards distant. With the radius 
which it is now necessary to give to the circle described by the 
enceinte of a place, the difficulty of obstructing the channel will, 
in most cases, also increase. 

Obstructions having as their object to keep the enemy's ships 
under a heavy fire, they should be placed so as to render this 
fire most effective. The stern steering apparatus and screw 
being, next to the deck, the most vulnerable parts of an iron- 
clad, the obstruction should, within short range, be placed 
above the shore-batteries. These, as has been proved in the 
preceding chapters, should have their guns and gun-detach- 
ments protected by strong iron casemates or turrets, with em- 
brasures and gun-carriages so adjusted that the pivot-point of 
the gun be thrown in its muzzle-piece. 

In most governments the attention of committees on heavy 
ordnance is at present directed to the question, in respect to the 
armament for shore-batteries, whether the rifled or the smooth- 
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]x)re of licaAy calilire is mont eflective nfj^aiiiht Iitnivily-platcd 
vcksoIh. Eiich o]>iiiion Iiah itM w<ami a^lvocatoH, Aiiierican artil- 
lerists and eiiffineens however, would jfive the 1 5-ineh Hmooth- 
]M»re the j^rufereiicc over all other pieces tor the animinent of 
Uitteries built to enfilade obstructiouH within close range. 

(//.) The force with whicli a vesnel may run or butt afi^inRt 
an olistruction is detennined by itn weight, and the Kjt^ed which 
it attains lieforc striking. 

The tendency of the Hh«)ck will be to ])ush aside, to sub- 
merge, to crush, to stretch, or to cut the material of which tlie 
ol)struction is compose<l. Therefore, the vessel in striking will 
l^erfonn a certain amount of mechaniciil lalx>ur ; and the greater 
the ]N>wer of resistance of the olistniction, the greater will be 
the amount of mechanicsd laliour to lie i)erfonne<l by the ship 
attempting to fmss. Kut, as long as the force n.M|uire«l to {)er- 
fonn this lalsMir is ecpml to one-half of tlie force of the vessel 
in motion, the vessel will not tx; able to overcome the resistaince 
offered. 

The strength of an ol>struction does not de]H.'nd alone on 
the materials use<l, and tlie way in which they are joinetl toge- 
ther, but, UKireover, on the manner of anchoring the whole 
strurtun*. For this reason, ol>struf:tions which are sunk, or 
which are fonne«l by driving piles into the liottom of a channel, 
gonerally offer a Iietter pnis|ie<:t of a sucx*essful resistan<t* than 
tl« Kiting oln^t met ions, whi<*h nnpiire abutments and stn>ng 
anchors to h<ild them in their plaa*. 

(A.) The c<»st-pri«» of an olistniction will increjisi* with tlio 
di'pth and the width of the channel, and also de|iend on tlio 
natun.' i)f the olttctruction liest adapted for any s|iecial Inutility, 
It will, however, lie im|Nissible to thoroughly olistruct a cluuinel 
without ex])(*nding <'onsid«*mble sums of money. After tlio 
neo'ssity for an olistruftitm has lnN»n oncv nHi»gnise«l, tla» engi* 
niMT in rhargi* should lie furnislie«l with all the nnpiisitiM f<ir 
making his work a stnmg one. An imiN*rfe<'t olintruction is in 
H'silitv worx* than maie at all : il trives wav to the firnt attack 
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enemy would not only be enabled unmolested to proceed to 
the removal of the impediments opposing his progress, but 
also the obstruction would fail to fulfil a principal object 
— that of keeping the enemy's, ships under a heavy con- 
centrated fire of the batteries. The range obtained by 
artillery of modem times is such, that it will be necessary to 
advance fortifications to a considerable distance from the point 
which they are intended to protect against a bombardment. 
Although the depth of a channel does not always very con- 
siderably increase within the first four or five miles from a sea- 
port, its width in most instances does ; and, for this reason, 
the establishment of a good channel obstruction has to-day- 
become a more difficult undertaking than it was only a few- 
years since, when fortifications erected at a distance of three 
miles from a place were considered a safe protection against a 
bombardment. 

It is a well-known fact that shells, filled with Greek fire, 
were thrown into the city of Charleston from a battery called 
the Swamp Angel, fully 7000 yards distant. With the radius 
which it is now necessary to give to the circle described by the 
enceinte of a place, the difficulty of obstructing the channel will, 
in most cases, also increase. 

Obstructions having as their object to keep the enemy's ships 
under a heavy fire, they should be placed so as to render this 
fire most effective. The stern steering apparatus and screw 
being, next to the deck, the most vulnerable parts of an iron- 
clad, the obstruction should, within short range, be placed 
above the shore-batteries. These, as has been proved in the 
preceding chapters, should have their guns and gun-detach- 
ments protected by strong iron casemates or turrets, with em- 
brasures and gun-carriages so adjusted that the pivot-point of 
the gun l)e thrown in its muzzle-piece. 

In most governments tlie attention of committees on heavy 
ordnance is at present directed to the question, in resj^ect to the 
armament for shore-btitteries, whether the rifled or the smooth- 
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liore of heavy cjilihre is most eflwtive against hinivily-platcd 
veHHeln. Ksich o])inioii has itM wami ailvocatoH, American artil- 
k»rists and engineens however, would give the 1 ')-ineh Hmooth- 
Inire the jireferencc over all other pieces tor the ammment of 
lisitterieH Imilt to enlilade oI>structionH within cloe^' range. 

(//.) The force with which a vesnel may run or butt agaiuRt 
an obstructicm is detennineil by itn weight, and the K|)eed which 
it attains liefore striking. 

The tendency of the shock will be to ]>ush aside, to sub- 
merge, to crush, to stretch, or to cut the materiail of which the 
ol>struction is composc^l. Therefon% the vessel in striking will 
|ierfonn a certain amount of mechanical labour; and the greater 
the ]N)wer of resistance of the olistruction, the greater will be 
the amount of mechanicsil laliour to lie ])erfonne<i by the ship 
attempting to ])ass. Kut, sis h>ng sis the force n.Mpiired to {)er- 
fonii this lalx»ur is equal to one-half of the force of the vessel 
in motion, the vessel will not Im able t«> overcome the resistance 
offered. 

The strength of an olistruction does not de|H'nd alone on 
the materials uscfl, and the way in which they are joine^l t^ige- 
ther, but, moreover, on the manner of anchoring tlie w1k)1o 
strurtun?. For this reason, olistnM-tlons which are sunk, «)r 
which are forme<l by driving piles into the t¥>ttom of a channel, 
gonenilly offer a lietter pn>sjH?<:t of a successful resistan<x» than 
il<t;iting ol>stnictions, which riNpiire abutments and stn>ng 
anchors to hold them in their placis 

(A.) The cost-prici? of an olistructi<»n will incn'iise with tlio 
d«*pth and the width of the chann«*K ami alsi» dc|iend on tlio 
nature of the oWtniction l^^st a<la|>ted for any H|iecial lot*ality. 
It will, hnwcver, lie im]Missible t4> thonuighly olistnict a cluinncl 
without cx])(Miding (imsidi^nible smns t»f money. After the 
neci'ssity for an olistruction luis Unmi onci* nH-fkgnisi?*!, the engi* 
ne<.*r in chargi* should lie furnishe<l with all the n?<piisiteN far 
making his work a stnmg one. An imi>erf«H*t olwitnietiun is in 
ri*silitv wnr^e than none at all : it giveM wav to the tin«t attack 
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the enemy chooses to make ; and the time, material, labour, 
and money expended in its construction are lost, with the place 
the obstruction was intended to protect. 

If a channel is long, it will certainly be judicious to esta- 
blish several lines of obstructions, yet the work should always 
commence at the lower or outer obstruction, and not until this 
has been placed in condition to defy, with reasonable prospect 
of success, all efforts of the enemy to break through, no inner 
line should be commenced. Two weak lines are not sufficient 
for keeping the enemy's fleet off; and yet the labour, time, 
money, and material expended on them might, if concentrated 
on one single line, have rendered this one strong enough to 
prevent a most powerful fleet from passing. 
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CHAPTKR X. 



I. — ox Pl'XKKV OIlSTUrCTlOXia. 



(a.) Damfi. — If ft cliaiiiipl of inodemtc <K»j>tli han a fi^ood 
lK»tt(itii, l»ut few <lift]<*ulties, otlirr than tliono arising]: from 
f»l»taiiiin}; tin; iie<*essary material^ will op{)OKe the coiiKtruction 
of a <hun. 

A work of thiH chiKH, if pro|)erly huilt, ofTern the following 
a«lvantap.*s : — 

1. (treat Htrenjjth, 

2. Kliphle iKwitionH for the CHtaMinhmcnt of turret-liattericM 
on either nide f)f the pip left for the {laMHa^* cif ve»welH of the 
national <»r a frien«llv Hei*t. 

II. It Kerve.H as a pifNl ahiitinent for the fli«itin}if olwtnic- 
tion, that niay lie lieM in n*:i«linesH to close this gap at will. 
Its <lis.'i<lvantages consist in — 

1. (^onsidorahle expense of material, time, ami lalNnir, 
whieh is inc*ii*su<H|« if the striietiire is to lie a iH*nnanent one, 
or is exjNiMMl to the artion of ehh and HoimI, fir a henvy sea. 

2. The ini|NMliment it op|N>ses to navigation. 

.*{. lu tvn«lency to nnslify the p»nenil fesitnn's of the 
channel. The hulk an<l weight of sunken oiist met ions, ami 
prin<'i]ially ihr largr unhrokfu surfae«» llwy opjioni' to the cur- 
rent, irt'nrnillv fffei-t verv HN»n confith*nil»le altenitifais of the 
Uil an<l Umks of thi' rhannri whirh is olistnic*t4H), 

•I. TIh' (liflirulty ot r«*m(»ving the olistrurtion afti*r tin* 
i:ro*H*.ity f«»r rjiwing till* rhnnn«'l ha> |<iM4*ii. 

Tlic tii'**f (>t* till* «li*<i<lvanf;i;rf«* fnuni(*r.it**<l whs wi*ighty 
rnoiigli t<i pirxfut riiiirnlriafe engint*«*rs trt»ni using lhi» kin<l 
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of obstruction very often during the late American war. One 
instance of its having been employed is presented in closing 
the approaches to Savannah. Rear-Admiral J. A. Dahlgren, 
in his report of January 31st, 1865, speaks of these obstructions 
as follows : — 

"The heavy barriers that were laid across the Savannah 
River, at the head of Elba Island, have been found sufficiently 
difficult of removal, even when our possession enabled steam- 
tugs and divers to work without interruption. 

" There was a double line of cribs extending entirely across ; 
each of these was made of heavy timbers, 18 to 20 inches, 
stoutly framed together, with platforms at each tier, on which 
were placed piles of brick. Their tops were about level with 
high water, and in the diflTerent parts of the south branch must 
have had a height of 30 to 35 feet from the bottom. 

" The party from the navy, consisting of a corps of divers 
and a steam-tug, were occupied two or three weeks in removing 
two or three of these, which opened a passage of not more than 
100 to 125 feet. 

" In the north branch, the divers who contracted effected a 
similar opening in less time, as the water was little more than 
half the depth of the south branch." 

A very interesting example, from which it will he Feen 
with what despatch a dam may be constructed, is furnished by 
the ingenious work executed by Lieutenant-Colonel Bailey, in 
the Red River, in Louisiana : — 

General Banks, of the Federal army, had, in April, 18G4, 
undertaken an expedition against the Confederate forces in 
north-western Louisiana, wherein he was supported by Rear- 
Admiral David D. Porter, who ascended Red River with a 
flotilla of twelve gun-boats and thirty transjx)rt8. The issue 
of the Ixittle of Mansfield, or Sabine cross-roads, April 8th, 
very suddenly comjxjlled the Federal army to a retreat on 
Alexandria. The water, in the meantime, had fallen so low 
that Adniinil Porter luwi scarcely any ho|)e left of gettinj>: his 



hAUB. 187 

veHHelii liack over the falU at Alexandria, and Iuk emljamuw- 
nieiit was increaiiod by the army making arrangementH to 
evacunte the whole country. The iron-clad EoBtjiort had already 
IxM^n hwi near Grand Kcorce^and thealiandonmentand dcHtruc- 
tion of the whole fleet now Heemed inevitahle. 

In thiH emergency, Lientenant-C'olonel liailey, acting en* 
gineer of the l*Uh army corpn, pro{M)fled a plan of building 
a flcricK of daniH acrons the rocks at the falln, and raining the 
water high enough to let the vewaeln paw over. Thift proper 
Kition l<N>ke<l like madneHB, and the lient engineerH ridiculed it ; 
but Colonel Ikiiley ^hh vo sanguine of HUcceMH, that Admiral 
Porter rcMpiested General KankH to have it done. ProviHiona 
were nhort, and fijrage almost out, and the dam y:vM promiited 
in ten davn, or the anuv would have had to leave the fleet, 
(jicneral ItankH place<I at the diKpo^al of Colonel Itailey all tlie 
forw he re<|uire<l, couHiHting of Home three thousand men and 
two or three hundreil waggoiiK. All the neighlK>uring Kteani- 
mills were torn down for material, two or three regimentu of 
Maine-men were net to work felling trcen; teaniH were Kent out 
in all diriK'tionrt to l»ring in brick and Htone; (piarrieH were 
o|iene4l ; and iiat-Lxiat8 were built to bring down Ktone from 
alt4>vi». 

The falls aix3 almut one mile in length, fillc<l with rugged 
r(K*kH« over which at the stage the water was tlien at it Feeme<l 
In It* im|io^hible to make a channel. The work iaum commenits«l 
ly running out from the left liank of the river a tree dam, 
niuih* of the Ifodies of very large trce«, bninh, brick, and stone, 
^^»s^-tilMl with othfr hesivy timlier, and strengthened in every 
way wlii<'h ing<*nuity muld devin*. This was nm out aliout 
.'MMl ftff into the river; ff»ur large c*«ial Itarges were then filled 
with bri(*k and sunk at the end of it. From the right Imnk of 
thf riviT criliH (illotl with stone wen^ built out to meet the liargea. 
All (»f whi(*h was NU(ii*>««fully a<*vYimpIiKhe<l« notwitlistanding 
tlirn* was a rurmnt nuining at x\\v niti* of nine miles iin hour, 
whifh tliiintti*ne«l to hwwp everything Ivfnre it. 
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The dam had nearly reached completion in eight days work- 
ing time, and the water had risen suflSciently on the upper falls 
to allow three of the gun-boats (Fart Hindman^ Osage, and 
Neosho) to get down and be ready to pass the dam. In another 
day, the water would have been high enough to enable all the 
other vessels to pass the upper falls. On the morning of May 
9th, the pressure of the water became so great that it swept 
away two of the stone barges, which swung in below the dam 
on one side. Seeing this accident, Admiral Porter ordered the 
Lexington, still above the upper &lls, to pass these, if possible, 
and immediately to attempt to go through the dam. 

The Lexington succeeded in getting over the upper falls just 
in time, the water rapidly falling as she was passing over. 
She then steered directly for the opening in the dam, through 
which the water was rushing so furiously that it seemed as if 
nothing but destruction awaited her. She entered the gap 
with a full head of steam on, pitched down the roaring torrent, 
made two or three spasmodic rolls, hung for a moment on the 
rocks below, was then swept into deep water by the current, 
and rounded-to safely into the bank. 

The Neosho followed next; all her hatches battened down, 
and every precaution taken against accident. She did not fare 
as well as the Lexington, her pilot having become frightened 
as he approached the abyss, and stopped her engines, when 
Admiral Porter particularly ordered a fiill head of steam to l)e 
carried. The result was, that for a moment her hull disappeared 
from sight under the water. Every one thought she was lost. 
She rose, however, swept along over the rocks with the cur- 
rent, and fortunately escaped with only one hole in her lx)ttom, 
which was stopped in the course of an hour. 

The two other gun-boats, the Hindman and Osage, both 
came through the dam successfully without touching l)ottoni. 

The force of the water and the current being now too great 
to construct a continuous dam of 600 feet across the river in 
so short a time, Colonel Bailey determineil to leiive a giip of 
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55 fiHit ill the <1ani« and biiiM a Hories of wiiip:-<lAniR on tho upper 
falls. TIiIh wsiri aceoinpliMlicHi in tll^^e davH* time; aii<l by the 
12th of tho month, the whole fleet wsis ssive<L 

(/f.) Sunken Vessels. — In 1854, the ItuKsiann olistnieted the 
entnimv t<» tlie Itsiv of Tehernaia hy Kiiikiiif; most of the shiiM 
comiNtsiii}^ their Hhick Si^a flotilhi. The (\>nfe<lenites, in IHtil, 
had no men-of-war tlnis to dispose of; hut many a tine mcr- 
ehant-man, useful coaster, and switlt-sailinfi^ fisliin^^-smaek were 
s<*uttled and sunk to fonn an olistruetion in the appn^iches to 
Mobile and other soutliern sea-i>ortA. The objeetions to such a 
course are obvicnis: — 

1. The mesuiH of su^tive defence are tlierebv weakene<h 

2. An olistniction of this class is the most expi'iisive of all. 
•i. The amount of transportation is considerably lesscnetl, a 

circumstjiiR*e which hsis nuide itwlf very seriously felt durinff 
the late North Ameriiiin war. The enjfineers at (Miarleston, 
Ssivaiinah, and Mobile found themselves verv often serioiiHlv 
eiiiUirnu^icd for want of suitable crafts in which to seiul 
building matiTial, Mind-lmps ^^-^ ^^^ detached jxiintii with 
whirh (Himmunicutiun was onlv i»ossible bv water. 

This iiihIkmI of olwtructiiifi: a channel should therefore lie 
usihI only in case of the most ur^*nt emergency. But if used, 
tin* vi'SK*ls should l»e well lilletl with materials the weight of 
whirh will k<H*p the sunken vessel in its place. Krick or 
bri(*k-Uits, Kind, if protecte^l apiinst the action of the M*atcr, 
burnt rlay and stonc\ are suitable nmterials for this pur|wiHC. 
(During the latt* Americsui war, even pig-iron was often usc<l 
for li«iditig vessids that were to lio sunk.) The vessels should 
aJHi U* fsisteiie<l togi^ther by h<*4ivy csibles, and shouhl lie cut 
down to the water's i*«lg<\ else the attempts* of the enemy to 
o|M*ii a giip in the olistruetion, by «lnigging or by blowing up 
iiuv iif the vessids, might have wniie <*lianct; of sueri'ss. After 
the FtNit-nd tle«*t had |«iim*«1 Fort .Morgan, tht* Phamix^ an 
uiifuii^h«Nl iron-clad, was sunk m^ir the nitrtlM'sist «'«irner of 
tlif liiii* (if oliNtruetioiiH Udiiw Mobile, fur the pur|MiM*of fliiHing 
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a newly-formed channel^ which had here a depth of 13 feet, not 
sufficient to cover the deck of the vesseL The enemy, taking 
advantage of the first dark night, boarded her, placed several 
kegs of powder under her deck, and succeeded in partly 
destroying the value of the vessel as an obstruction. 

It has also been proposed to sink, instead of valuable vessels, 
large pontoons, or enormous flats, built of strong timbers and 
planks expressly for this purpose. The pontoons or flats are to 
be held together by strong cables and braces, and are intended 
to form the foundation for a system of chevaux^e-frise con- 
structed of iron. Such a system would naturally less interfere 
with the general features of the channel, as the force of the 
current would no longer be directed against a large and un- 
broken surface, as is the case when dams or sunken vessels are 
used for the obstruction of a channel. On the other hand, 
the construction of chevau3>de-frise^ made of iron of sufficient 
strength to withstand the shock of a vessel, is so costly and so 
tedious, that it will always be possible to substitute some other 
system in their place. 

({?.) Rock. — ^Large masses of rock thrown into a channel 
will form an excellent obstruction ; yet the instances will be 
few in which the material required may be easily obtained. 
An obstruction of this kind had been proposed for the Potomac, 
below Washington city ; and another instance is furnished by 
the plan of Confederate engineers to obstruct Cumberland 
River below Nashville, after the fall of Forts Henry and 
Donelson, in 1862, in this way. In the latter case, a few deep 
and heavy blasts would have sufficed to detach from the high 
and projecting river-bank such large masses of solid rock, that 
the narrow channel of the Cumberland would have been com- 
pletely obstructed by them. 

But where the material is not verv convenient, and the 
locality very suitable for this kind of obstruction, tlie execution 
of some other plan will require less time and lalK^ur. 
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II.— OBSTRICTIOXS KORMKD HY PILKS, CIlKVArX-DE-KRIHK, 

SAWYKR:^. 

(a.) Offstructunis farmetl by Pilefi iimy Iw a(lvsititap^)iiH]y 
iischI if the deptli of the cluiiinel ducH not eX(*t^o<l 2't feet, and 
the nature of itti liottom renderM the driving of piles not an 
im|KMHihIe or too te<lioUH a work. Confc^Ienite enpnet^rs pive 
thirt kind nf ol is tr not ion the preference overall others, wherever 
the depth of the channel would admit of it^ U?iii}^ Uhed. The 
lM»ttoin of the channels c-onsistinp in most instanivs, of mud 
foIlowi*d )iv a stnitum (»f sand, a meth<Ml of placinj^ piles wan 
adnpt<Ml which, thoiij^h it may ]KThaiM not lie an f*ntirely 
onVinal one, is prohihly not p^nendly known. To the jxnler 
(»f the steaim-lNKit l<Ki«led with the piles which were to lie phiced, 
a two-inch hose was attached; a valve rendered it ]M>9wilile to 
ailniit or shut off sti^im at will ; the end of the huse not 
attacheil to the iNiiler hail a lonfr an«l strong nozzle fastencfl 
to it. A pile havinfc l^cen attm*hetl to this mizzle hy moans of 
a mNist\ the valve wsis o|ieniNl ; the steam rushe<l from tlie 
lNiili*r throufch the hose and the nozzle, which wan piiintcNl on 
the surfsMX^ (if the wat4*r« anil presHtnl the uiiter aside. Tlie 
pile was alIowir<l to follow the stn^am of the steam till this liail 
^nidimlly resu'luNl the surfsuv of the liottcim, which, W'lug Hr)f), 
pivr way to the pressure of the st4*sim, hy which a funnel- 
shaiMNl hole wsis o|ic*mH|, into which the pih* was made U^ sIi«lo. 
The sti*sim WSIS allnwe«l to play until the funnel Iiad re»f*h(Ml a 
depth of four and even five f(H*t« when the ncMise was detai*Iicd 
from tin* pile and the valve shut. So wMin as the prcmurc of 
sti'sim ifSiM^^K till* mud doHcil th«* funne]-sha|KNl hole in tlie 
Uittoni aroiintl the pih% which st<Msl n«iw hh firmly as if driven 
l»y a pnmI steam pih^lrivrr. This metlnMl of Hi»tfin}r pilen 
n^pn'res, U^^iiliw the en^im*«'r of the Unit, thn^e m«*n : one for 
hitMin;: and |Miiiitin^ the nozzle, and two for handiin};the pile. 
It is more ex|NH|itious tluin the onliiuiry manner of drivinff 
piit-s liy at l«*siMt one-thinl, and was sdso foumi mon* i*onvi*nient. 
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for the reason that it was not necessary to suspend work on 
account of a moderate sea, in which it would have been impos- 
sible to work an ordinary pile-driver. The whole line of pile- 
obstructions between the eastern bank and Fort Gaines (in the 
lower bay of Mobile) was thus set in an incredibly short time. 

The piles most generally used for obstructions during the 
North American war were of yellow pine. They were always 
set with their bark on, and had a diameter of from twelve to 
fifteen inches, whilst their length varied with the depth of the 
channel. When placed, they were visible only in time of ebb 
or at a low stage of the water. There were three methods of 
closing a channel by piles :- 

1.^ Two rows of piles were driven across the channel, the 
piles of the one breaking joints with those of the other, and 
almost touching them. At a distance of from four to five feet, 
two other rows were driven in rear of the first row; at the 
same distance another double row followed, and so on, till the 
breadth of the line was at last 25 feet. The space between 
each two double rows was now filled with any material that 
was convenient ; in some instances, the distance between two 
double rows was increased, so as to allow the sinking of 
smaller vessels between them. (See Plate Y., figs, 1 and 2.) 

2. A number of rows were driven close behind each other ; 
the piles again almost touching, and always breaking joints. 
Around the first rows strong chains were fastened, for the 
purpose of binding them firmly together; the piles of these 
rows were also often capped with -J-inch iron caps. A less 
number than fifteen rows of piles was not considered a safe 
obstniction. (Plate Y., figs, 3 and 4.) In both these methods 
the gaps left in the lines of piles were to bo closed by flats, 
loaded with brick, stone, &c., which were held in readiness for 
being simk. Also floating obstructions and tor|)edoes* were 
intended for the closing of the?e gaps, 

• Althougli the torix»do, in connection with obetructions, will be minutely treated on 
in Momo of the following chapters, we remark here that obstnictions gain considerably in 
value by having tor]x^doc8, placed at every twenty fwt, attachetl to them. 
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3. Hut iiuisinurh «is (xuitiiiuous n»ws (»f |>il«^s« (»|i|M>sii)^ to 
the (Mirrunt a Iarp3 and uiilimkeii siirfaiv, i'siu^^'il it to tako 
unotlier <Hrc<rtioii and llow with incrrascMl %'eI«KMt\\ thcrohv 
w:i>hin^ nut a new channel thr<)U«rh the soft nnhl« a third plan 
for ])ile-olistru(*tions was often adopted : dianiontl-shaiHvl pien*, 
containing a hundre^l and more piles driven cloudy t«)^*ther« 
were phicx^I, at a distancx* of aUnit Hi) iwi from centre to 
c<^ntn% in two and more rows and in tvhelton acn»ss tlio 
cliannel. The space l>etween two rows was alH»ut 10 feet: in 
it tlotited a l»ooni, constructed of lon^ and heavy lops whicrh 
at oiK» end was attache<l to one of the pi(*rs hy a chain lonff 
enou;^h to allow the InNini to fall and rise with ehh and thMMl. 
Additional strength was pveii to this olistruction hy a system 
of stronj; hnicvs connei'tinj^ the piers with each other. (?x» 
Plate v., lip*, ."i and <l.) 

The olistructifins in the upix*r Uiy of Mohile oonsiste<l 
rhi(*(ly tif piles, which^ according to the hN-:ility« hati U*eii 
pla«v<l in one or the other of tho nieth<Nls aUive di'siTitie^I. 
Thrir strength was lianlly appre^'iattfil l»y even the enpnt»or 
who hatl made the plan tor thesi* olist met ions, till very K*riouH 
a<H*idents hatl hap|ic*niHl to vessels whirlu in attempting to (laMs 
throii^rh the jrip in fo;r)ry wrather, ha<l run on the piit*H. 
The Confe<lerate pm-Umt Selma^ esjN»<'ially. was wry Kc»ven»ly 
daniap**! in this way. Adminil Farnifrut, sis aUive mentiontHl, 
considrrnl it im{Missilile to take M«»liile l»y a naval attack till 
these «>lwtnn*tions were n*niove<l. 

(A.) Chanwt'ile'jrue. — Although the p*nrni] plan of con- 
stru<tion of cAf'i*/iu^/<'-/rwewill hardly nM|uin' any dfM-ription, 
M»in<* kinds of this c^kiss of olit«i ruction, whirh w<*n* um*«1 (lurinf; 
tlir North Americsin war« will not U* without iiit4*n'st. 

1. As ri*|ieat4-«||y m<*ntion«*«I, the i»listrurti(»n of tlip rhannt*! 
li«*tW4M*n Fort .Mtirfnin antl th«' «*afti*rn K'ink (lower Uiy fif 
Mol'ili*) ofr«*riN|, in f*i»nH-«pirno* of Htri»nfr ^'^d «*lianfrinfc <'ur- 
n-nts. h«*avy si<ii« IcmI lM»ttoiii, ami ^n*at ilfpth and width, <*i»n- 
siderahle difliruitii's. Vi*t, an attt-mpt t«» li*hM*n the width of 

o 
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the channel by placing several rows of cltevaux-de-friae^ com- 
mencing from the eastern bank, might have succeeded, had 
the nature of the bottom (quicksand) not rendered it impos- 
sible for any obstruction of this kind to stand. 

Two logs, 40, 45, or 50 feet long, were, by braces, joined 
to a frame 6 feet wide. The first brace was placed 4 feet from 
the upper end of the logs, which were capped with a strong 
iron cap, in place of which a torpedo was used every 20 feet. 
(See Plate V., figs. 7 and 8.) Two of these frames were, near 
their upper ends, joined by a strong iron pin, and a chain 
attached to the brace, which was at about the middle of the 
frame. Five of these double frames made one section, and 
were connected by a strong chain. The section was launched, 
and floated to the point at which it was intended to be placed ; 
here, heavy mushroom-anchors were attached to the middle of 
the chains connecting the middle braces of the frames ; at a 
given signal, the anchors were simultaneously simk, drawing 
with them the lower ends of the frames, which soon became 
embedded in the sand, whilst their upper ends opened like a 
pair of scissors. 

Without having the strength of pile or sunken obstiiictions, 
the effect of these chevauaHie''frise on the bottom of a vessel 
attempting to pass would have been very severe. The length 
of the logs was so calculated as to bring their pointed ends, 
when placed, from 8 to 10 feet under water. 

2. Railroad iron was, with good prospect of success, made 
use of in the following manner : — Two bars, 12 to 15 feet long, 
were placed, bisecting one another at right angles. (Plate V., 
figs. 9 and 10.) Into each of the four angles thus formed was 
fitted a piece of square timber, 8 by 8 inches. These pieces 
were firmly drawn together by strong iron screw-l)olt8. Two 
bars being placed every three feet, the weight of this contri- 
vance was verv considerable ; therefore the sections were built 
separately in lengths of from 15 to 18 feet. They were con- 
structed on board of flats, and towed to the point where they 
were to lie placed. 
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Afirninst a mere l)osit-atta(*k tliirt oljHtniction in excellent, 
es|Hx*ially if the tiiiilicrH lonniii}; ^'tlie InhIv ** are protected 
apiiiist lioin^ ssnved throuj^h l»y light iron Uirs. The dtfli- 
culty of uniting the Noveml KM^tions into one strong whole in, 
however, kg gresit,* as to render tluM olintrurtion, like all 
otherH of its kind, liable to the ohjection, that, altluuigh it 
may withstand the direct slio(*k of a vessel running apiinKt 
it, it may lie displaccNl by the vessel fastening a strong anchor 
and chain to it, and stenniing oil' in an ohlique direction to 
the line of the oliHtructi«>n. 

•'{. The im|M)rtam*e of protecting isolated anti not strongly 
garrisone<l works against lioat-attacks made itself felt already 
at a very early stage of the war. 

For instam^e, an ex|)etlition, consisting of five iKiats and an 
anneal crew, ^*as Htte<l out, during the dairk night of April 1st 
Uf the 2nd, 18U2, fn^u the Federal M{ua<lron then threatening 
Island No. 10. Rittery No. l,or Huckcr (:is it was alM)calle<i, 
afttT its former pdlant c«>mnmnder), lay alNiut three-^iuarterH 
of a miK*alN»ve the msiin |M>sition on the Tennessee sh«in\ lieing 
K*|«irated from it hy a wide ami «leep slough. This Uittery 
w:is nirrie<I hy the Fedends, who, aft«*r having sjuked the 
six guns mounte^l in the Uittery, withdrew with their Ixjatu 
uniiijure«l. Figures 11, 12, and 13 of IMate V. present tlie 
plan for a simple and efli^icious prote<*tion apiinst a mere Ixni 
atiark; the form th>si;rnate<l hy figures 14, l'>, and lU is, 
h(»wcver, ]»referalile, as no Uiat can [kiss over it without first 
suhuHTging the lop4 an<l friK*, and if turne^l U|»sitle down tlie 
ol Hit ruction still presents itM*lf. 

{^.) Satn/tTff. — Ameri«raii lM«itmen designate l»y this name 
hirp* tn*«*s that, during high water, luiving l^een wsishrd from 
the Uinks into a riv^r, were nirriiHl along hy the current no 
lung :is the stn*am was at a high stage; the water falling, their 
liutt-«*nils gnidually sunk to the Uittom of the rivi*r, wln^rc 
I'V thfir HMitN thcv U*<:sime tirmlv end^nidc^l in the mud, 

* If ni)4nrr:r>l, thr work uloooMdiiiK il^n eoiiM U- itfrfonnnl bj ilivm oiiIt. 

o 2 
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whilst their branches, pointing down stream, remain near the 
surface, and, by the current, are kept in that up-and-down- 
ward motion, which has given them their name. 

These sawyers are exceedingly dangerous to steam-boats 
navigating the western rivers of the American Union, and are, 
especially on the lower Mississippi River, considered the cause 
of at least one-half of the numerous accidents to steamers that 
every year happen in these waters. Their removal is deemed 
important enough to cause the government of the State of 
Louisiana to keep a nmnber of snagrboats constantly employed. 

An engineer, who was familiar with the great danger of 
these sawyers, proposed the following plan, which was put 
into execution, for the obstruction of the Tombigbee River, 
near Owen Bluff, about 110 miles above Mobile. (Plate V., 
figs. 17 and 18.) A system of artificial sawyers was formed 
•by joining long and heavy logs (according to the depth of 
the water, 40 and 50 feet long) into a frame. The logs 
were placed 30 inches apart in the clear. Four of them 
made one frame or section. These sections were fastened to- 
gether by strong chains, and, having been floated to the point 
at which they were to be sunk, the boxes fastened to the lower 
ends of the logs were filled with rock, brickl>ats, &c., and ten 
or twelve sections were thus placed simultaneously. Three 
empty and water-tight barrels, fastened between the logs of 
each frame, gave sufficient buoyancy to the whole structure. 
Four lines of these obstructions were placed in this manner ; 
the logs used in the construction of the lower line were cap|X5d 
with heavy iron caps; to every eighth log a torj>edo was 
attached. The sections reached to within five feet of the sur- 
face at high water. 

Although tlie strength of the ol)structions at Owen Bluff 
has not hoen practically tested, their removal, after the close 
of the war, presented sufficient difficulty to prove that it would 
have l)een an impossibility for any vessel to oi>en a gap in the 
line under the heavy fire of the near l)atteries. The efficacy 
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of tlii' KVstoiii, liowrvor, lias U't'ii «»fti'n |»n»vt.Nl l»y flu* JU'<'i- 
<i«Mits lja|i|K*iiiii;; to hteaiiuTs iiaviji^itiii;^ tlir Mississippi aiitl its 
triltiitarirs. 

In a i*urrciit,i*\|Nis4Ml to cliaiip* with 4*Mt an<l tltNNUHiwvcr- 
olistriirt ions arc naturally of no value; l»ut in a nmstant rur- 
ronf, as in a rivtT alnivi* the* |»uint up to whit-h i*l>l» an^l IIinnI 
arc iN'nt'ptil'K', thry utVt*r a intjst serious ini|it*<iinicnt to a 
vt»ssi*l ascvn<lin;r the stream. 



( 198 ) 



CHAPTER XI. 



ON FLOATING OBSTRUCTIONS. 



Floating obstructions oflFer several important advantages over 
those treated on in the preceding chapter : — 

1. A floating obstruction may be established under circum- 
stances that would render it impossible to use any other kind 
of obstruction; as, for instance, great depth of water, bad 
bottom, &c. 

2. Presenting to the current a smaller surface than that 
presented by sunken obstructions, or by long rows of piles, 
they cause no important changes in the general features of 
the channel, 

3. They are readily placed into position, and may be re- 
moved without diflSculty after the necessity of obstructing the 
channel has passed, , 

The construction of a good floating obstruction, however, 
requires the solution of the following problems : — 

(a.) The obstruction shall prevent the fleet of the enemy 
from passing. 

(6.) It shall resist the effects of currents, winds, and waves 
combined. 

(c.) Its cost-price shall be the least possible. 

{d.) It shall not hinder the national fleet from i)assing in 
and out, 

A subject of this importance could the less fail to attract 
the attention of distingi^shed engineers, as it presents diffi- 
culties which practically were not entirely overcome during the 
American war, and which since have been perhaps solved only 
in theory. 

Experience having pointed out the advantages and defects 
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of the tliflTerent syhtems of ll():itin<r nl»st met ions that wrre iistnl 
iluriti^ tho Ainorii*;iii war«\ve turn our attention to them U'foro 
entering u|)on the description ot* two systems of more recent 
ilesign. 

I. Chains and Biwms 

Wen% during the war, first use^I on tlic Mississippi Itiver. A 
ehain sup|H)rte(l hy lopi was extende^l acniss the river near 
Fort Jaekson. Admiral Karnigut orderetl a |iftard to lie 
fastened to the eluiin, and thus o])ene<l a [lasssige without great 
ditliruhy. A similar cliain was intendtnl to lie phu-e^l acroM 
the river nwir CarroUon, ten milrs aUive the citv of New 
()rlt*siijs; it i^msisted «»f ninety-six se<*tions, eacli of them lieing 
eonstru(*tiHl \uk iollows: — Three logs, of «'i and 4 feet in iliameter, 
and fmm .'10 to 40 feet long, were fnip|ie(| together (Plate VT, 
tigs. 1 and 2) hy thrt*«r and iour layers of 1-inch chain. 
Through the o|K.*ning remaining lietween the logs, a 2-inch 
chain was {kiskhI, hy which the Ke<'tions« placvd at a «lis1ance 
of twciity-tive feet fn»ni wich other, were connectciL 

Near Tolumhus, Kentucky, a chain of the ssinie coiistnie- 
tion w:is stn'tched across the Mississippi : it was (*sirrii^l away 
hv a curn^nt c»f onlv four miles an hour, vet liefore the Fe<lenil 
gun-Uiats had maile an attempt to |kish. Although these oIh 
struct ions had resulteil so unsatisf:u*torily, Imniuis wt*re again 
ummI hy ruiifcdrratc engineers in their cmh-avtiurs t«» «>listnict 
till* channel l>etw<vn F<»rts «Sumter and M«*ultrie in the summer 
t»f lsi;2. 

l*^i«'h Inniiu <*iinsist«Ml of nine Hpiare logs, 12 hy 12 inches, 
20 t*<*et long. f*i»iine<.*tctl top*ther in thnv layers hy an in>n 
l<ind at (*a<*h eiiil, and Uilteil with tn*nails. At a ilistance 
of .'t feet from «'sieh euil tif the miililh* l«ig, in th«* Uiftoni layer, 
an irtiii lisind went round it, to whieh w:is attaehiH] on«* largu 
and thri^* or four snuill links of ehain. Through the Uittom 
link was put the iron tniverse that held th«* Uir of railnKiil 
in III. Fsich Uir lui«l a larp* iron l«H»p UdtiMl into em*h end. 
The iNMiUis, AM thufl dcscrilju«l, were umnectoil togetia*r in |mini 



200 TREATISE ON COAST-DEFENCE. 

by a link through the loops. The pairs were then connected 
together into sections of twelve booms, a single shackle con- 
necting each pair. 

These sections were then moored across the channel, the 
first section towards Battery Bee was secured at one end by a 
large anchor, and the end in the direction of Sumter moored 
with two mushrooms. The second section w^as then shackled 
on, and the end secured with one mushroom ; the tliird section 
with two mushrooms ; the fourth with one, and so on, alter- 
nating in making use of one or two anchors. (Plate VI,, 
figs, 3 and 4.) 

Hog Island Channel, in the same harbour, was also 
obstructed by a boom of similar, but lighter construction, A 
chain of -J -inch iron was floated by blocks of timber, consisting 
of four four-squared logs, 12 inches by 12 inches, and 15 feet 
long, kept together by an iron band at each end. Railroad- 
iron bars were again suspended from these blocks, and shackled 
as above. 

This plan of constructing boom-obstructions did not prove 
more successful than that adopted for the obstruction of the 
Mississippi River. Whole sections of the boom were washed 
away during the winter gales of 18G3,. and floated down the 
channel. The enemy hauled them up on the beach of Morris 
Island, and secured within a few days as many as thirty-three 
sections. 

But even had the Confederate engineers succeeded in 
anchoring these booms firmly in tlieir position, tlie obstruction 
would not have prevented a vessel from passing : the boom 
would have been broken by the first shoek of the vessel, or it 
would have resisted. In the first case, a passj^ge would have 
lxH3n opened at once ; whilst in the latter case, one of two alter- 
natives would have taken place — viz., the vessel would have 
pressed the chain, or part of the chain, and a float under her 
l>ottoni, and passed over, like a steamboat ])asses over a log 
drifting in the Mississi])pi, or the whole line would have Ikx^u 
dragged along by two ami more vessels pushing simultaneously 
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ftpiiiiftt it, till at last it woiiM have broken, or liocn displaoetl 
ill a way which wonhl haw l»ot»ii ctinivalmt t4> the o|)eiiiiifi^ of 
a ^i|s tlirnii^h whii*h (»t1ier wsk^Ih of the fleet iiii^^ht have 
{isiskmI, without danger of nieetiiif^ any further ol»struetioii. 

Tlie u{»|>ur Kiirfaiv of an ol»stnietion of this kind is too 
narrow, to f^nint any |»ossiiiIe ho|ie tliat a vessel runninp^ 
on it should l»e prevented from workinp her way over the 
lNN»ni. Instead of one single line, two and more lines (»f JMNim 
nii^lit Ik* placed and connected hy strouf; chains with esieh 
other. The width <»f surfatv and the strenjfth of the olistnio- 
tion woidd therehy natunilly lie incri*:ised in pro{N)rtio!i. 
Hut under no circunistancvs couhl t4N) much stress 1h) laitl on 
tinnly s(*<*urin)jf the end sivtions of the lM>om, next to the shore 
or i<ink« hy st4iut csihk^ to strong ahutnients. The floats should 
l»e aneh4in*(I, so that instead of layinj;^ across the current, pre- 
sentini; to its pressure a c4)m|Kiratively hirp; surfatv, they 
sh<»uld IhKit |N'inillel with it, pn*sentinfir only their {Miinted 
ends to the current, apiinst which the pn*ssure wouM lie 1c*hh. 
(Plate VI., t\*x. •'>.) TtiriKnliK's an<I ro|K»H)l»strm^ti4ins (ure'Xo. 3 
of this chapter) should lie use^I in ci>nnection with the Ikhiui. 

2. liajh. 

A hnmd and nilid ihiat, stretchi'd across the witltli of the 
cliiinn4*l, lik«* a hu;re llakc* 4if iiv, tinnly h^^'UhhI in its |Mmi- 
tlon, and (*finihinin;r t*nornious stnni^th with ^reat huoyancv, 
wi»idd, as far as tin* mm* (*4>ndition is (*«>nc«*rne4|, of oflerin^ 
re^istaniN* to the hh<K*k 4»f a vess(*l, form the lutM exii'llent 
4lll^tru4'tion of all that ei»uld U* deviMnl. Ite<'«ipiisin^ the 
corn-^'tnt*?^ ot this theory, Confe^h-niti* en/rin«*ers often nuide 
um* of larp-nifts for th<* ol«*tnif'tion of chann(*ls. TheiM* nifts 
4-iin^i'*ti*«l «>f sipiaro lH*wn timliers, 1*2 ini'hes hy I2 in(*hes, of 
sui'h len<''ths as f^ould U* f*iinvenit*ntlv ohtainiNJ. TIm* timliem 
wt>n* plaeinl in thre«* and tour layers, oni* on the otln-r; the 
timU*rs of 4«aieh la\i«r were iinnly joint-*! tup^thiT hy lonjf 
1 *-inch 4i:iken trenails, and in the Mime wav also to tlic 
timU»rs of th*' laver on which tln'V Hi*n' plaifHl. The timln^ni 
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of one layer always broke joints with those of the other, and 
were generally laid diagonally on them. The raft varied in 
width from 20 to 25 feet; strong iron clamps were used to 
hold the several layers more firmly together, also 1-inch iron 
bars placed under the bottom and on the top byer of the raft, 
and drawn together by iron screw-bolts. The side of the raft 
&cing in the direction ftom which an attack was to be antici- 
pated, was in addition protected by heavy iron bare. Rafte, 
600 and even 800 feet long, were thus constructed, and placed 
across the channel of rivers, which, although flowing with a 
strong current, and being subjected to a sudden rise or fall, 
had not motion enough to cause waves. The raft was held by 
cables, which were anchored into strong piers. 

Of all the obstructions of this class, constructed during the 
whole course of the American war, there is not a single one 
that has withstood the pressure of the current and of the drifli- 
wood which had accumulated above it. The raft intended for 
the obstruction of the Alabama River at Choctan BluflF broke 
even before it had been placed into position. It contained over 
90,000 cubic feet of timber, and its construction had occupied 
2500 hands and a corresponding number of four-m«lc teams from 
the month of December, 1862, to the month of March, 1863, 
The raft constructed for the obstruction of the Yazoo River 
at Hanye's Bluff, not far from 
Vicksbtirg, was the only one of alt 
constructed during the course of 
tlic war whicli did not j^ive way to 
the current, even before a Federal 
fleet came in sight of tlie obstruc- 
tion. It consisted of four jarts, 
liracing cjii-li other as indicated in 
the annexetl figure. 

At last it also yielded to tlie 
pressure of tlio driftwoiKl tliat, 
unable to pass through the obstruction, had accumulated 
above it. 
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From what has Ixm^ii thus fur said atx>ut boonm and raflA, 
two dodiictions inay \jc made : in the firKt phiot\ both kiiulH of 
o1»struction require a more thoroufrh method of aiichorinfj^ than 
the Cotifi?«lenite cti^ineerH made use of, or h:ul the moaiiH for 
usin;; ; and, in the Hoeond place, they nx|uire an ojiening 
throuffh which ilriftwooil may jwss freely. 

The iiuestinn th«it ariHen next is, will it lie poHnihlc to join tho 
tinilNTs of a raft ho firmly top^ether that the whole Ktnicturo 
will have sufticient Htren^th to witluitand the action of heavy 
HeaM without lieinp: p^radually torn anunder by the waves? 

A raft built in (\itiada wan safely flcjatetl across the Atlantic 
(kvan ; the waves broke it to pieces only after it had already 
entereil th«* Kn^rlish Channel. This fact certainly speaks for 
tlie Htren^th it is ]N)ssible to give to a raft. 

In l«N»kin}2r over the lists of accitlents tliat happene<l to 
steamers on the Mitwissippi Kivor, we find that a numlier of 
iMiats, among them several very stoutly built, ami of liOiM and 
more tons c:i|i«nty, were most seriously danuigeil, and even 
sunk, by n»llitliiig with rafts that were coming down the river, 
f>r ha I U*en titMl up to the Uink for the night. The raf\ itsidf 
was in no niM* hcriously injure«I by the i*ollision. AH these 
ron>«idt*nitions have induced American engineers to judge ratlicr 
fav<iunibly of the plan to uk* rafts as channel-4>l struct ions. 
Th<*y pn»|MiM\ hf>Wi>ver, si*veral most im|)ortant nuxIific-atioiiB 
in thr plan dr^TiUil aUive. 

I. Out* large niit, phuxil across the whole width of tlio 
riiann<*K dm^ not only prevent the {lasKige of drift-woiNl or of 
ll:iki*<4 of if*«\ but, what is more im|M»rtant, c*1om^ the channel 
t«* the ii:iti(iiial lli^*t as well as to that of the enemv. It is 
obviiMis that to rhange the |NN«ition of a UmIv, ex|N»hing to tho 
]*ri'HKiir«* of the current as large a surfiuv as that of HUt*h a raf), 
woidil U* most diftirult, if not in most raM*s imiMMhible. The mil 
might U* uiovimI with tli«* (*urrent, and an o|M*ning of suHieient 
width lie ft»rm«Nl to allow the tlei*t to |«iKs; but the re-i*l«ising 
«»f this pip woul<l re^piire an amount of |)ower, which, to say 
the least, might lie more a«Ivantageoufily employiNl. 
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For this reason American engineers advocate the plan of 
closing the channel only partially, by placing several rafts, 
resting against abutments or piers, in position, and holding 
other rafts more easily moved in readiness for closing or opening 
at will the gap which had been left in the obstruction. 

2. Floating obstructions, which have a narrow surface, 
may, as above mentioned in connection with booms, be sub- 
merged by a vessel nmning on them, and, causing but little 
friction against the bottom of the ship pressing the obstruction 
down, it may be passed by the vessel without much difficulty. 
This consideration seems to demand that the raft should be 
made of a certain width, for which American engineers propose 
not less than 100 feet. But as it would again be impossible 
with reasonable ease to move a raft of that width and of pro- 
portionate length, it is proposed to construct a number of much 
smaller rafts, to be connected by strong chains ; the whole 
system covering a larger space on the surface of the channel 
than that covered by one single raft constructed of the same 
quantity of timber. 

3. The construction of a floating obstruction stiff* enough to 
resist the action of currents, winds, and waves combined, and 
also strong enough to withstand the repeated sliocks of one or 
more vessels running against it, may be considered, altliough 
by no means a technical impossibility, as at le<ist a financial 
one. The problem of establishing a floating obstruction at a 
reasonable expense of time, material, and labour can, therefore, 
be only solved by making the inertia of a floating obstruction 
not great enough to expose the obstruction to the full strength 
of the vessel striking it. In other words, it is claimed that the 
obstruction should yield to the first shock of the vessel, thus 
causing the blow to change into a push, the force of which 
would be gradually lessened by the single part^ of the obstruc- 
tion l)eing drawn together, and stopping the further pro*rress 
of the ship. 

These small raft^^ are built of two layers of square tinil^ers. 
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10 inches by 10 inches, or 12 inches hy 12 inches; the lenprth 
of t lie tiniKTs is I') fei»t, tlie rjift l»ein^ pven the sha|)e of a 
wjnare. Tlieannexe^l fij^ure will explain the way in which the 
rafts, after havinj^ l>ei»n coniurte^l hy 2-inch wire cahles 12 feet 
lon^, are j»la<v<l in the channel. For a pKnl ol)8truction of 
this class, five to six rows of nifts, anchore<l ew echelon^ are 
<h»<»nK»4l indisjienssihle, coveriii}^ a snrface of from 130 to IGO 
fe<»t in wi<lth. Jvich raft is secureil hy its own anchor; tlie 
nifts of the two exterior lines, however, receive seitnul anchoni, 
which, on lon^^ cniMes, are place^l some distance from the 
ol»struction. Additional strength is pven to the nifts com- 
jHrsin}^ the two rows next to the enemy's fleet hy fastening; 
fr.imi*s of niilnmd iron aroun<l them. The niH'essJirv iMM^yam^y 
is nttaiia^i hy providing; the nifts thus protected with iron 
huovs. 

3. liope-OlKttructiims. 

Admiral tlanu^ liuclianan, when, Kuijr years liefore tlie 
f»uthrcak of the Ameri<-an war. in the tiist Indies, was once fi)r 
several ilays detaine<l in a jMirt. which he hail Uvn aliout to 
leave, hy liein;^ comj>elle<l to have a mhle rcmove<l, which, 
il«i:itin;r in the water, had Uvn attnictinl thn»u^h the suction 
crrat***! l»v the n*volutions of the wrew, an<l liad Kh^ouio ho 
finnlv twist4«<l around tlie shaft of the screw that the latter 
c*ras4"«l to turn. 

This and other c:isos of a similar nature }Knny^ known, 
('oiife«lerate enjriuetrrs fn»*piently ma<le use of ro| ten ilnit ructions 
to Uir a channel, the depth of which preveiitiNl the placing of 
piles, iVi\ They were principilly uk»<1 in Charhvton harliour, 
when* thev contrihutiNi hii mu<*h to the suai^Msful deienoo of 
that im|M»rtant |Mirt, 

Thev ol||^ihted tlienr «»f a line of huovs mailtr of ivdinotto* 
w«mmI. and ronndnl at U»th endn, thus ri*nderin|r tht*m nenrly 
undiMi*rniii|t* at any fstvM distaiK'i*. and eM|M^-ially at nijrht. 
To tlH*>««* llosits or huoVH was attachi.*^! a 7-inch hawser hv two 
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heavy iron staples. The floats were about 20 feet apart, and 
at intervals were anchored with heavy grapnels. From the 
hawser, which was shroud-laid, hung down a lighter rope. 
The buoys were also made of yellow pine, 39 inches long 
and 15 inches in diameter. These obstructions were placed in 
sections of twenty-five buoys, the hawser passing through the 
staples being anchored at each end and in the centre. At the 
termination of one section, another, constructed and anchored 
in the same manner, commenced, till the whole width of 
the channel was thus fiilled. Two and three rows of these 
obstructions were placed at a distance of about 100 feet apart; 
therefore, if a vessel had succeeded in passing through one 
line, she would have had to pass another one or two still 
before being out of danger of fouling them. (Plate VI., figs. 
6, 7, and 8.) 

Although the Federal fleet did never again approach these 
obstructions after Admiral Dupont's first attack on Fort 
Sumter, April 7th, 1863, had failed, and their value, therefore, 
was not practically tested by the enemy's vessels actually 
coming in contact with them, some idea of what it really was 
may, however, be formed by the accidents that happened to 
Confederate vessels which came in too close proximity to 
them. 

The side-wheel steamer Ettiwan drifted on the obstructions, 
and upon starting her engines the obstructions cauglit and 
stopped her wheels. The side-wheel steamer, Cliesterjield^ wliilst 
steaming up against an ebb tide, got near the obstructions, and 
although she was some ten yards from them, they were drawn 
in on either side and stopped the wheels, until cut away, and 
the buoys were split to pieces. The Pcdinetto State^ an iron- 
clad screw gun-boat, while going do\vn the harl)our, just after 
the Unitetl States' Monitor *Keokuk had been simk, caught the 
obstructions in her propeller, and had to anchor in order to 
clear the rope twisted around her screw-shaft. 

One of the blockadc-nmncrs (a propeller)- was going out of 



ROPE-OB8TRUCnOX8. 207 

the Iiarlx>iirf when hIic caiij^lit in these olistnictionR, which 
Kto|>|)ed her engine, ko tliat nhe could neither go ahead nor 
Uick, and had to !« towed Uick to the city and put in the dry 
dock, when it wa8 found that the ro|)e had worked into the 
jounial. 

like all floating obHtructionn, r«>po-oliHt met ions require to 
lie finnly anehoreiK The current preflnen with much force 
against the laioys, and tlie hawHer and rope KUp{N»rted by 
thcni, and unlesH held fast hy anchors, the great weight of 
which w(»uld at HrHt up|)ear to lie out of proportion to the small 
Hurface prenente^l hy the oliKtruction, they will l>e swept away 
hv the current, as was so often the case in Charleston Ilarliour 
and in the liav of Mobile. 

A gresit objection to rope olwtructions is the ease with 
which thev may lie removed or cut by tlic enemv*s boats 
during the night. Agsiinst this, vigilance seems the liest 
defcniv ; yet the hawsi»r, to whi<*li the ropes pro|ier are 
fastciieil. might lie protected by telegraph-wire placed length* 
wise around the hawser, whereby the ** cutting operations** of 
the enemy would lie remlered somewhat less ex|)editious. Tlie 
objei^tion, that the screw of a pro|)eIler might be s(*reene«l by a 
hhirld or gnite« through which the entl of a rojie floating near 
the surfacv of a cliannel could not enter, ap|)cars even lem 
tenable: the screw, fur working, roi|uires a certain volume of 
water; this volume cfiuld not rapidly enough lie obtained if 
the o|ieningM in the shield or grate protecting the screw were 
made ho nmall that a I -inch <»r |-incli ro|)e anild not find its 
way thniugh them to the shaft of the M*rew. 

A third obj«i*tion Ikim liet»n urgcl : the rn|N*M an* bmught 
in C()tita<*t with carh other by the (-um*nt changing fn»m ebb 
to AoinI; they lieo»mc entaiigli*«I,aiid are ti<*<I in knots, thereby 
muring till* oll^tnl^tioll to li»ie much ot its value. It cannot 
U* di*ni«*«l that it would lie next to an im|NiNhil»ility to Vi^vy tlie 
buovs of one MH*tion in an entirulv Htraiirht line. The current 
is stronger at one (Niint tliun at another; the nature of tlie 
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bottom and the depth of the channel vary, all causing one or 
another of the buoys to drift somewhat out of place, whereby 
the centres of the semicircles are displaced, which the end of 
ihe rope describes in following the current from ebb to flood. 
The centres around which two or more ropes swing, are thus, 
perhaps, brought so near to each other that the ropes may 
become entangled. Yet the position of the buoys themselves 
indicate where such a displacement of centres has taken place ; 
and one ebb or flood is scarcely sufficient to cause an entan- 
glement great enough materially to injure the value of the 
obstruction. All obstructions, of whatever kind they are, re- 
quire constant attention ; and the injury sustained by a rope- 
obstruction may be easily detected and easiest of all repaired. 

A last objection, — viz., that rope is twisted and worn by 
the action of the current, will be obviated if the obstruction is 
properly constructed : by marlining the ropes, and attaching 
them to the hawser by swivels, thus enabling them to follow all 
changes in the direction of the current, without being twisted. 

The great value of rope-obstructions cannot be contested. 

1. Their efficacy has been proved by experience. 

2. They are of simple construction, are readily made and 
easily placed. 

3. They may be prepared and be held in readiness for 
being used at any moment, without danger of l)cing destroyeil 
by rot or worms, if they are stored with ordinary precaution. 

4. They can be placed anywhere where the bottom of a 
channel is film enough to bear the weight of an anchor. 

5. Of all floating obstructions, their cost-price is the least. 
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4. Obstruction formed by a Combination of Rajis^ Ropes^ 

and Tor/tfitoefi. 

It is eviilcMit, from what has Ijcen wild alnne, that eadi of 
thoHe clasHCH of ohstnictiouH oflfors pt'ciiliar atlvaiitaj^'s, and 
presents peculiar (lifficiiltios. And the cpiestion ariKi»s, whether 
it Would not )>e {xissihle in one o1)structi«)n to conihine the 
exeellenoe.s of all, and to a g'reiit extent to avoid their defet*t4«, 

A conihination of rafts, ro|K*s, and tor])edoeH luif^ht lie ho 
arniiif^Hl that each |Mirt woidd lie c-oniplenientary to the other, 
nor would the cost of such an olwtruction Ik? materially greater 
than tliat (»f the simpler methoils alN)Ve descrilKnl. 

We therefore pro|N»se sueh a com{Nmnd obstruction, some- 
thing like the following: — 

((I.) The Raft has the sha|)e of an ecpiilateral triangle, the 
side of which has a length of 18 feet. The frame is fonne<l of 
twelve Hipiare timliers, 12 inches hy 12 inches; four of them 
ftinning (me side, and lieing tightly drawn together l»y 1 ■ inch 
HtTrcw-Uilts. (Plate VI., tig. 10.) 

The tlm*e sidi*s of the fnime are joined together and hnieed, 
as indi<':ite<l in figs. 11 ami l«'t. 

Iron ni|»s, 1 inch thick, 24 inches wide, and as long, prote<*t 
the three ci»rncrs of the raft (ligs. 12 and l.'l)- They are let 
into the tindicrs so as to make the surfacv an even one. 

The iNittom and top of this frame may lie covered with 
hhtft-iron, rendering the s|iiicfs Ivtwtvn the hraces and siileii 
water-tight (fig. Hi), and ihcrefinf giving greait huoyancy to 
the nift. To the litittom of the fnime ami near each corner a 
hwivrl and ring are faMeniNl (figs. 11 and l.'i), thniugh which 
tin* ehain is drawn l*v whit*h the fniUK-s are connected. 

This rhain is nia«Ie of 2-inch round iron, and is U fet*t long. . 

The olistnieti<»n forms an an*li (Plate VI*., fig. IH) spring* 
ing in the diru<*tion of the enemy, and noting with its ends 
oil strong aliutmt*nts. It is c«>ni|MM*«l «»f lour rows of rafts, 

V 
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each raft being held by an umbrella anchor (Plate YI., fig. 10), 
and the two exterior and interior rows being, in addition, 
secured by anchors placed at a distance from the frames, by 
which the angle between the anchor-cable and the surface of 
the channel is not greater than 45°. 

If the width of the channel is considerable, some intervening 
points of support, besides the abutments on or near the shore, 
will be required for the line of obstruction. 

Such points of support may be established by building piers 
(iron piles or masonry) at a distance of 400 yards from each 
other ; or, if the anchorage is good, by permanently anchoring 
large flats at the same distance apart, against the sides of which 
the obstructions may lean. 

On these piers and flats iron turrets might be placed mount- 
ing one or two heavy guns each. Although the expense for 
structures of this class is very considerable, the advantages 
accruing from them are in proportion : great strength of the 
obstruction, and an enfilading fire, the efiect of which no vessel 
could withstand. Each raft in the row next to the enemy has a 
friction-torpedo attached to it by means of a spar four feet long. 

Such an obstruction, by reason of its comjx)site character 
and mobility, would readily yield to the first shock of a vessel ; 
but this shock would l)e immediately converted into a conti- 
nuous push, the effect of which would be, according to the law 
of the arch, to increase each moment the resisting force of the 
obstruction, while the vessel must lose in speed proportionally 
to the gradual increase of the weight it has to push before it, 
till finally the motion is entirely overcome. 

In addition to strength, the following advantages are claime<l 
for an ol)struction of this class : — 

1. The line may readily 1x3 oj>ened whenever an emergency 
for the passing in or out of vessels of the national fleet presents 



2. Tlie obstruction does not interfere with the fnH> passing 
of the current. 
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3. Tlie letifrtli uf the liiM\ nilmlatiN] afT<»nlliijr tr> \\w Mnp.' 
f>r the wator at mt^aii ti<l(\ iiiav t*a>ilv U* aiMtNl to nr taki'ti Irnm. 

•1. Till* nift, lK*iiifr i*<mi|N)HMl of a iiiiiiiU*r f»f small |iarts, im 
iirxii»li% and inovt'iH with the wavt*s without losin^^ in strrn^h. 

r>. Thi» olistnirtioii is hiHtilily jilaciHl, ami, Jilti'i' tlir nitvj*- 
sity for oltstnictinjr thr c*hannt*I has |i;isMNly may U* as s|ii*«*«Iily 
rt*iii«»v«Ml, anil tin* frames, <*hains, an<l anchors mav U* stort**! 
away without <lanp*r of l^'in^r *lf>troyiMl |»y rot, cVr. 

t». Thf cNisl-pricf is Irss than that of onlinary nift-t»l»**t ruc- 
tions |iro])(*rly huilt ami ]irf>]H*rly anchort^il. 

(A.) The Ho/tc^tstruction (sec fip<. K ami Is) is tormc«l an 
alrt*:i<ly |»n*vionsly tU'scriUNl. lnhtca<l of nsin^sitliil iluits, like 
tln>>«» ummI at CharK'ston an<l Mohilc (stv fi^. t»). it is, however, 
]iro|M»s4*il to attach the main IiawsiT to hnoys containing a cast- 
iron l»y contact ipiitin^ tor|N.Hlo, whit*h, U*in^ drawn with the 
rojn» and hawM.T inti> the whivl or screw of a ve»*hel, wouM 
injnn* her very cunsiderahly l»y its explosion. 

The most desirable moilel of an anchor for ro)K% sis for all 
floatinir (dist met ions, a))]N*ars the one iiidicsite^l l»y ti^. 1!*. 

(t\) Tt*r/K'fh»t's will l>e fully descriUnl in the followiiif; 
chapters. Thosi* imlicati'^I in IMate VI'., fi^. IH, are |KirtIy l»y 
contact sclf-ijrnitiny' t«»r|KNl«n»s, and |ksirtly elei'trie torjuNlm's. ta 
N' tin'<l at will. The latter class will alwavs U? usc«l whenever 
it is ni*<-i*ssiiry to h»ave an <»{it*tn'n^ in the line of ol■^tnK'tionM 
tor vesN*|s to |Kiss in or i»ut. 

The wi«Itli of this pip must vary with the l(N*ality, and 
alM> de|N*nd on the views of tht* naval ofliivr (*onimandin^ tlie 
station: l.'it) fe«*t« however, would ap|Nrar its very miniuiinu. 

It is M*lf-4*viilent that the placin^r of ro|i«*-4»listructii»ns and 
of hy f*iiiitact Mdf-i;rnitin^ t4»r|N*dfi«.*s acri»ss that juirt of the 
ciianntd over which ve.-*M*|s nt the national tle«*t mav have tn 
|«;i^- that i**, in front «»f the 4i|ienin|r in the <ll>^truefil»n is 
inadmii^il'le. 

In till' ••iiM' of ui';rent eiuerpMicv. n»|ii'-<»l'^trueiii»iiH :iii«i trii*- 
ti<in-t<ir|(e<liN'?« may K- placed in time tii pre|i:iri' ti»r an :«tlaelc. 
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In connection with this subject, it appears proper to call 
attention to the importance of taking advantage of time of 
peace to drill engineer-troops in the placing and removing of 
floating obstructions. Pontoniers are now practised in throw- 
ing bridges of all kinds across water-courses, why not extend 
their drill to obstructions also ? 

5. Captain PirorCs System. 

Captain F. P. J. Piron, of the French Corps of Engineers, 
endeavours to expose the theoretical defects of all the systems 
described in this and the preceding chapter by basing his very- 
interesting mathematical calculations on formulae which are 
derived from certain laws and observations in natural science. 

The strength of obstructions formed by piles, and the 
efficiency of rope-obstructions and of rafts, however, have been 
BO clearly established by actual experience during the American 
war, that we may trust implicitly to them for stopping vessels, 
even such as the Achilles^ La Gloire, Dunderberg, and their 
like ; and especially if they are enfiladed by batteries of the 
same calibre as that of the MonandnoJc, which, though mounting 
only two guns, would, according to Admiral David D. Porter's 
opinion, be more than a match for the Dunderherg^ in spite of 
her battery of 18 guns. 

Admiral Dupont's iron-clads were obliged to withdraw 
from their attack on Fort Sumter (see Chapter Til.) after an 
engagement of hardly forty minutes' duration ; yet every one 
of these Monitors had a turret the plating of which was much 
thicker than the casemate-armour of the Danderbe^'g (this is 
only 4"5"), and no heavier piece of ordnance than the 10-inch 
columbiad was at that period used in the Confederate States' 
service. The rope-obstructions which had l)oen pljiced l>etween 
Fort« Sumter and Moultrie proved themselves of tlie greatest 
value on that day (April 7th, 1863); and even had vessels of 
the class al»ov(» mentioned made a siM'ioiis nttempt to pass those 
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oloti'iirfidiis, tlifV wniiM iiio>t «i*rtaiiilv liavo tnuli*<l tlu*iii. 
If llir I'tViTt iif till* niiiii'iitr:iti*«l tin* in tin Forts Siiiiitrr :iii<l 
MiHiltrir ariil llir >lii)n*-l'attrrii*s was mh-Ii as ti> riiiii|N*I tlit^ 
li(*a\ilv |ilati*tl Miiiiittirs tn Im-ak nil' llit* <*ii;^ap'iiii'iit, what 
wiHiM it liavf Iiii'ii Mil \\\r Ihuult'ifh nj^ La ^ifuin-f Achi/h'.<^ ami 
tlii*ir likr? A >laiH'|i wiMNlrii slii|», in wliii-h tli<* .siili»r ** takt^M 
what ('iiiii«*s" (Aihiiiral rmtrr'.s wnnU), ha>, iiiiilrr siirli rir- 

i'Uin>taiMi*>,a l-i'tti'P chaiKi* Inr >i]i-<v>s than any nt'th larp% 

l:i«llv |»niti-<'tri| in>ii ^lli|ls, whirh an* hy im ni«*ans th(* iiKiNt 
<lanp-niii> in an attack tm nli>tru«'ti(in> ami |ini|K'rly mii.Htn:rtcNl 
hhiin*-li;ittfrii*s. 

ra|itaiii rinin fiirtlu*niinrt* taki*s t)u* ^''niinnl that a vi-st^i'l 
runiiin;; nii or a;r*iiN'^t a iiiisitiii;; <»l»strurtii»ii shmiM nut U* alilo 
litln-r 111 iimvc' or to suhnuTp' thu hana*. With nmn* jn^til■^% 
|N-rha|»s, h«* a.vM*rt> tliat tht* nasinin;: of the* atla^e ** yfii nut fa 
fin iloii Vt'uluir A.^ moj^niM*' shi»u|il U* fully ctirrii**! out in the 
(-:iM* of all ol»Ntrurtii»ns int«*nih*il to Uir tin* a|ipro:irlii.*s to an 
ini|Niiiant M*a-|Mirt. Taptain l*iron*s |»lan may U* nnil<*r>t<NMl 
frum till* fi'llowin^, whifh is an rxtrart (in translation) from 
hi"* '//xNii' siir hi Ihj\n>» dis J'MfU,* 



<».\ TMK AIM'I.irATIOX UV A SYSTKM oK KI.OATlN«i IKON OlbiTIMT- 
TloNS TO TMK l»KKK.\rK oK SKA-PoK'l><, Ko.in>'IKAIiS, AND 

f if til ml J V-Hi *nj»fli »n . 

Tin* ol»^triu*tion is forni<*il hy hn;r«' ^lM*^*t anil wn»n^ht-iron 
|iui»y«*. Ii*n;^ anil ilattrni*«l in iorm, an<I wIiom* |»rim'i|«il ilimrn* 
sii»n- an* as folluw** : - 

I^-nirfh .... 
WMth .... 

IIi'i;:lil .... 

niaiiitt<-r of t'lliiitit-:!! t'lnis 

'rhnkn«"v» «if >iiii-?* I if t<»rM«* 

'riiii'knt-**- lit htiri/tiht.il |iaititi«tn '•ii|i|M*iti^l liii 

rhi- ii-t iif'i.n •• ...... uiii;.'» 
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Thickness of iron sheets used for the hull . 0*012 mc^tres 

Thickness of longitudinal bulkheads . . O'OIO „ 
Thickness of transverse bulkheads . . . 0*009 
Diameter of rivet-bolts from . 0*020, 0*025 to 0*030 

Mean draught of water 1*42 

Total weight of iron 25,000 tons 



99 
99 



Three openings are made — one at the centre, and the other 
two at the foci of the ellipse of construction, through which 
the anchor-cables are intended to pass. 

By establishing communication between the compartments 
into which the hull is divided, and by providing them with 
suitable means for ventilation, they may, in time of peace, be 
used as workshops, manufactories, store-houses, &c.; all open- 
ings made through the partition walls and the deck would 
have to be closed in time of war. 

This structure might in all cases be provided with pro- 
pellers whose engines would subserve purposes of industry 
during peace. 

Its large surface renders it suitable for being used as a 
wharf, whilst its light draught of water would enable it to 
carry a very heavy load. 

Besides, by freighting it with ballast its weiglit mip^'lit lie 
increased to 30,000 tons, making its mass three times that of 
the largest iron-plated frigate. 

Resistance to Immersion. 

One of tlie principal features of this obstruction is, that 
it cannot be submerged. Being divided into compartments, 
which are fonned by water-tight partitions, it will remain 
afloat, even after a furious l)oml)ardment ; in fact, the enemy 
will not be able to destroy more than one-half of the 18,000 
compartments wliich form the frame of the structure, leaving 
the other one-half uninjured and of sufficient buovancv to 
)>revent the hull from sinkiiij>:. 
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Ah to itM Xniiufi: Hunk by an inm-clad vcsk'1, the tiling in 
iiiifHWHiMe; if )>y the nhiK'k of the veKHel u cruck in the rccu- 
force HhouKl have l»een o]K}ne<l, the ])sirtitionH wonUl prevent 
t)ie water from flooding the hull ; ami if the sliip were pro- 
vided with an incline<l prow, it could not mount tlieolvHtruetioD, 
liceaUHO the latter, havinj^ greater msuw, would remain afloat, 
while the vensel, in order to rise, would i)erform a quantity of 
work gresit enough to destn^y its vis tVm. 

A frigsite, dniwing at legist (S metres, and the olihtruction 
standing alnrnt 4 metri'H alntve iK'ater, it follows that the veiwel, 
in onler to mount the oliht ruction, must rise 10 metres. 

Supi)0«e the weight of the vessel to l»e 10,000,000 of kilo- 
grammes, then, if it slide a distance of 50 metren over the 
surface of the oljst ruction (the friction of inm on iron being 
one-fourth of the prensure*), it will ex]>end 

a fi)rce = 10,000,000 x 1 + 2,500,000 x 50 = 225,000,000 t. m. 

while tlie maxinmm vis viva of an inmndad is only 50J0t)0,0(K). 
It is im|)OHsiblc, then, that such an obHtniction could lie {NiMHcd 
by even the Great Easttrn. 

Iitm<ta/we to the Shock of a Vessel. 

Arrtinling to our supiw>sition« the nn>Ht p»werfid sln>ck t>f 
the largest imn-platc<l frigsito ri'prescnt.s a quantity of w*irk 
I'qual to 50,000,000 kilognimmctres. 

Wii know that to destroy the ris vita an|uire«l by the vchhcI, 
it is iH'cesKiry to utilize the cpiantity of work )ierfonm*«l by tlic 
n»<istancc of the material constituting the olistniction. 

In the system which we are examining, though resistance 
to llrxion h:is liven providcil in the cimstnirtion, it is yet tpiite 
oTtain that it is the resistance to sheitrint/ which will tend to 
dc>tn»v the w vityi of the vesM*l. 

* ra|4Ain l*in<i mrtiiB to ovrrloi'k U)«- farl tl.at llir U'tbicii i4 an in<t-cU*l U nut 
mrtfk^l with mm; it is ritlitr thr i*Ak*«i «••••!, .u in t\.r cmih <»( iht T'Mto'tMrt, /iVA* 
lit 'HI r/, Ac, •< ii*|*|vr-Ual4.iAU. 
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i' In fact, the resistance which the obstruction oflFers to flexion 

and its great mass will enable it to support the shock without 

moving till its inertia is overcome. 

Calling the velocity with which the vessel is moving before 

the shock = V ; 

The velocity after the shock = U ; 

The mass of the vessel = M ; 

The mass of the obstruction = M' ; 

we will have 

M 



U = 



M + M' 



Substituting the weight P and P' for the mass M and M', 
and multiplying the nominator and denominator of the above 
fraction by ^ ( = specific gravity), we find 



By making 



u=^,v 



P = 10,000 tons, 
P' = 26,000 tons, 
V = 10 metres. 



we find the value of 



10,0 00 ' 

^ - 10,000 + 25,000 ^ ^^ 

U = 2-86 metres. 

Thus, after the shock the obstruction and vessel will move 
with a velocity of 2*86 mdtres. 

In calculating the loss of force caused by the shock, we 
find that it corresponds to a quantity of work : 

M' 
^ X MT M/ ^I ^'* = 36,000,000 k. m., about. 

How has this quantity of work been consumed ? Evidently 
by the resistance of the material displaced by the sluK-k. 

Supposinj; the vessel to have rocoiveil no injury, and it* 
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vlmrp prow to liave cut into tlie reeiiforee, and an adjacent 
{mi-t of the hull, the iron of the (»hstnu'tion will have liccn 
|»enetniteil to a depth that may lie detenniniNl hy formulsM 
accr»nlin}i^ to whieh resihtaiicx* to shearing ik (*;deulatetl. 
The resistanee T oflerwl by the reenforee to Hhearinfj^ is 

^ _ Cjr (R ' - r") _ 40,000,000 x 314 (0-7:kP- 0-725') 

2 ' ' ' 2 

T = 2,r>77,800 IcilogrammetreH. 

ThiH force dethicte^l fnmi the alcove j^iven loss of force 
leaver Ktill 3,422,2iN) kilof^ninunetreri t(» lie acx*f)unti*<l for. 

We have now to consider the force which i« re<juireil for 
the cutting thnni;]:h the nidcM c»f tlie hull and (»f the lueclial 
h(»rixontal hulkhesul, f^ivin^ f(»r the three HlieetM a thickncMH 
of 0*045 nictrcM. Fnmi tliiM force the niaxinnun depth to 
wliich the Khaqi pn>w of the veMhel may resicli after having 
penetnited the ellipticsd torus may lie deriveil. 

C = force ncccHBhary t4) cut through a section of one metre 

Mpiare ; 
a = Uise (»f a rectangidar section; 
b = height of the rectangular section in the dirci*tioii of the 

fori-e applied; 
I* = force re<piired to cut through the hcction a b. 



Vah 



% 



T = 



y 2T / 2x :j:i,422/.mki ^ ... ,,_ 

V <'«i V 1(1.000,000 X 0015 

Hy thif4 l:i>tt value of h we ohtain the maximum depth to 
which the ftharp prow (»f the Vi*iihel will |ii*netnite in hhi-aring 
the wallM of the hull after th«' ellipti<-:il toruH ha>4 Icen rut 
through. To thin value nnM he addM the diameter of tlie 
riviirf»rin*, making the total ilepth of |ii*nctniti«»n into tlie 
iiliftructif»ii 7*»U> inrtres. 
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In fact, this depth would be even less, for we have not 
taken into consideration the resistance oflfered by the sides of 
the compartments which the prow of the vessel would neces- 
sarily have to encounter. The prow being cuneiform, it will 
have the tendency to crush the compartments which will 
resist by opposing the penetration of the wedge. 

In making the estimate of the resistance oflFered by the 
obstruction we did not speak of the damage which the vessel 
must inevitably sustain by striking against a mass oflfering so 
great a resistance as the floating iron-obstruction. 

The ship will receive injuries that will destroy a part of 
its vis vivay and the velocity, U, after the shock will very pro- 
bably be less than 2*86 metres. 

Figs. 20 and 21 of Plate VI*. will serve to illustrate Captain 
Piron's idea. 

The channel which is obstructed has a width of 600 metres; 
two buoys are, therefore, sufficient in this case. They are, 
during time of peace, anchored along the banks or shores, in 
which indentations are made for this purpose. 

Three turrets serve as abutments to the buoys, the two 
turrets near the shores receive each six iron cupolas, the turret 
in the middle of the channel receives three cupolas. These 
cupolas are armed with pieces of heavy calibre. 

During war, the obstruction may serve as a bridge con- 
necting the opposite banks or shores. 

Captain Piron estimates the cost of the two buoys and his 
three (unnecessarily large) iron turrets at 15,000,000 francs. 
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CHAPTER XII. 

('I.) Experience demcuuls Shn/Mcity of dmstruetion. — (A.) Torpe^ 
does are divided into. — (c.) Methods of Firing Torpedoes. 

ToKPKPoEs occupy tlie Hamc place in na>'al warfare an mines in 
land oiK»nitionH. 

(a.) Of inniplc conKtruction, antl requiring: heavy charfi^ in 
liut exceptional canen, t}icy are readily placed, and ]x)RHeKH over 
niineM t)ie i)ecidiar excellonci\ that by tlieir explonion no funnel 
in create^l in which, .is in olten the case with the mine, the 
enemy nmy efToct a hjilpnent. On the amtniry, the finct object 
of the tor|ie(l«>— tliat of Kinkinjr a veiwel which in attcmptinff to 
fonx^ a [laMNafre — in not only ohtaine^l wlienevcr the cxploHion 
taken phux* at the rif^ht moment, hut every vcmhuI Muik i« an 
additional olintacle pl:ux*<l in the wav of the enemv*H fleet. 

Althougli tor]ie<h)CH may liave lieen known previouH to tlie 
Anii-rican war, tlieir une on a larfpe naile and with marked 
KUc«'«*MH dates from that ]ieri«Ml only. 

The ncwlv created iiavv of the Aiutheni ('onfe«lcrarv wan 
not sufficiently htn»n^ in a naval enpi^emcnt to o»|ie with 
the |M>werful Hc4»tH of tlio rnitcil Statcf«, nor to fnianl tlie 

nianv inlets hv which the interior of tite Ci»untrv nmv Ije 

• • • • 

rcai<*lii*«l, apiini«t an invasion hy hhi|M nuperior in nundnT, in 
)iuil«l« auil in armament. Xritht r hail olil <•»tal*li^hed f»r newly 
I'uilt liirtiticsitifinh pr«i\i-«l flieniM*l\<*^ adcipiate to keeping out 
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the enemy's ships whenever they made a serious attempt at 
passing. The importance of obstructions and torpedoes was, 
therefore, recognised at a comparatively early stage of the war. 

Animated by an earnest desire to render their country some 
service, or perhaps attracted by the thought of the premium 
oflfered by the Confederate States' Government for the capture 
or destruction of any vessel of .the enemy, many an ingenious 
mind turned its attention to the task of inventing some machine 
infemale by which the largest and most powerful vessels — ^the 
Great Eastern herself — ^might inevitably be sunk within a 
few moments after having been struck. 

It is not intended here to give a history of the development 
of the torpedo. Suffice it to say, that the War Department and 
the chief engineers of the several departments were worse than 
importuned by the applications of inventors, every one of whom 
demanded an examination of his plan or model. Such requests 
having to be granted for- fear of possibly overlooking a perhaps 
really useful invention, the attention of examining committees 
would, naturally enough, often be called to the most absurd 
schemes. There were torpedo twin boats, propelled by rockets ; 
diving apparatus by means of which torpedoes might be 
attached to the bottom of the enemy's ship ; balloons that were 
to ascend, and, when arrived just above the vessel, were to 
drop some kind of torpedo on the deck of the ship ; rotation 
torpedo-rockets to be fired under water ; submarine boats, with 
torpedoes attached to their spar ; in fine, any variety of plans, 
and yet but few, very few practicable ones. 

The great error which most of these inventors fell into was, 
that they aimed at accomplishing, all at once, too much in a 
field which to all of them was still an unexplored terra incog-' 
nita. Complicatedness of the apparatus was the next cont^e- 
quence, out of which resulted its utter failure on being tried. 
Certain it is that those torpedoes by which the heaviest losses 
were caused to the Federal fleet during the American war 
excelled in simplicity of construction and in cheapness. 
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(b.) Torpedoes may be (first) stationary : fastened to piles, 
to raflsy or to any other obstruction ; ancliored to weights that 
keep them floating at a certain dept)i in their position ; used 
on land, for instance, on the foot of the glacis of fortifications, 
as a means by which to render a breach impracticable to an 
assaulting colimm, to strengthen an exposed position, &c. ; or 
(secondly) they may l)e used in oflFensive warfare : floating on 
the water, and driving with the current and wind ; propelled 
by machinery ; or attached to the prow of an iron-clad, or to 
the spar of a torpedo-boat. 

Torpedoes may also be classed into — 

a. Torpedoes which are by contact self-exploding. 

/3. Torpedoes the firing of which rests in the hands of the 
0|ierator on shore or on board a vessel. 

(c.) The methods of firing tor])edoes can hardly involve 
any new fiindamental principles, yet success or failure de|)ends 
on the more or less practical way in whicli these principles 
have been applied. During the American war, the following 
methods were used : — 

1. Firing by the match. 

2. „ acids (concussion and clock-work). 

3. „ percussion. 

4. „ friction. 

5. „ electricity. 

We shall endeavour in the following three chapters to set 
forth the a<lvantageH, as well as expose the defects, of these 
several methods used. 



( 222 ) 



CHAPTER XIIL 

Torpedoes fired hy — (a.) the Match; (b.) Acids; (c.) Percussion. 

The degree of perfection reached by the technics of the present 
day will exclude the application of the match as a means of 
eflFecting the ignition of the charge, whenever any other method 
of firing the torpedo is possible, 

(a.) The quick-match can be used with stationary torpedoes 
alone, and then only when the distance between the shore and 
the torpedo is a short one. Like all other not by contact 
self-exploding torpedoes, the torpedo which is to be fired by 
the match will require a station of observation on shore ; this 
station will, in this case, always be in the immediate vicinity 
of the enemy's vessels, and within the range of his musketry. 
It is therefore evident that the party whose duty it is to 
watch the progress of the enemy, and to fire the torpedo at the 
right moment, will be much exposed. But granting even that 
reliable persons may be foimd for tlie faithful performance of 
this dangerous service, the method itself still presents too 
many technical and theoretical imperfections for us to regard 
it otherwise than as a mere make-shift. For this reason we 
omit also any further description of the apparatus, which for 
the rest is extremely simple. 

A contrivance of a not less primitive cliaracter was tlie 
demijohn-torpedo^ which, if we are not mistaken, was at first 
used on the Yazoo Kiver. (See Loss of Iron-clad Cairo^ 
Chapter XVIL) 

The demijohns were filled with powder, and were kept 
floatine: a few feet below the surface bv moans of lniovs to 
which thev were attac^liCMl. The bnovs tlieiusc^lvos were bv 
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ropcfi ancliorc<l to wiMp:ht8 of Komc kiinl. Tlio ijfiution of the 
rliarjji? was efli»<'tiil l»y a friction tiiln^, from tlie rinpj of which 
a lonjj strinjj lo<l to tlic ntation on sliore. 

General attention, however, )iavin^ U^cn attracte<l hy the 
Ii)SH of the Cairo, greater stresfl wjih now hii<l on the jH.Tfirtion 
and tlie construction of tor|)e<loeH. The next step was to ileviso 
a plan whicli rendered! a station of ol)siTvation nnnecesssiry on 
shore ; or, in other wonls, to (!onstnict a torjiedo wliich shonKl 
lie fire<l hv the mere contact witli the vessel. 

Hence resulte<l next : 

(/;.) The torpedo find hy adds. (See Plate VII.) 

Fi;r. 1 represents the fie(*tion of a east-iron toq)e<lo, which 
hy the ilan^es {gg) (of which the torpwlo had four) was 
attachcil to a strong? framework. (See fig. 0, Phite IX.) 
A vial (c) fille<l with ]>otassium, and a vial (rf) filled witli 
sulphuri<r acid, were placc<l (well psicke<l in cotton) in the lesid 
tuU* (/; b h h). The tul>e was aUnit six inches lonf^, and c*onsisted 
of two parts; the upjier one (the one exjxiseil to the aetitm of 
the water) was made of (me piece of lejul withtrnt Ream, w'hilst 
tlie lower one, which containe<l the C(mi]>osition {eeeee)^ hsul 
its sides and iNittom |KTfonited. The two jjartH havinjr l»i*en 
fjistene<l tojrother, were placed into the hniss cylin<h»r ('I'l), 
whirh was screwtnl into the fuze-hole of the tor|KHh) (//). 
Watrr was excludt*<l hy coiitinj^ the tul»e (A) and cylinder {it) 
with a c^'inent im|»i*rvious to water. A vcsscd striking? the 
tuU» {hhh) would liend it; the vials (c and </) were hmken; 
thi* sidphuric aciil mixe^l with the jNitasHium, csuisinfi^ tho 
i^rniiion of the comiMwitiim {eeeet\ and through it the cxph>- 
sion of the (*harp' (A). The exphwion-apimnitus is simple ami 
rclialilc; hy ^ivin;^ the tor|M*(l4) three |H>intri of explosion the 
ctTlaintv of fflin't mav l»e sei'ure^i. 

Whi'ii attaclMnl ti> [liles or to fnimcM they an» eminently 
iirartif*;i]. In this wav thcv were chieflv uscnI nesir (* liar le»< ton, 
l»ut als4> in the ()p*t*«*hiv and Savannah Itivt'rs. The Monitiir 
Mvhttiuk is U'lii»VfMl to have le«*n stniek hv o!m» nf the>e fnimiv 
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torpedoes during the attack on Fort McAllister, March 3rd, 
1863. 

The frames consisted of three or four heavy timbers, 
parallel to each other, and a few feet apart, tied together by 
cross-timbers ; to the head of each timber the above described, 
or a friction-torpedo was attached. The fr^me was placed 
obliquely, and held by weights, so as to present its torpedoes 
to the bottom of a vessel approaching. 

Under No. 5, Chapter XVII., the explosion of one of these 
torpedoes imder the United States' steamer Jonquil is men- 
tioned. A somewhat more complicated form of the torpedo to 
be fired by acids is represented by fig. 2 of Plate VII. 

(a) is the pile shown in several of the figures of Plate V. 

{b 6 6) is a cast-iron hollow cylinder, firmly secured to the 
pile (a). In it slides the cast-iron torpedo (cc), into which 
reaches the rod (rf). The bottom (//) of the torpedo rests on 
the spring {ee). (y) is an easily ignited composition; on it 
rests the vial (A), containing potassium, separated by a thin 
perforated plate of copper from the vial (i), filled with sulphuric 
acid, on which rests the charge (i). 

A vessel striking the torpedo forces it down on the rod (rf), 
which passes through (^, A, and i), breaking the vials, thereby 
causing an ignition in the above-described manner. The con- 
struction of this torpedo is based on the same principle which 
has been followed in the construction of the Belgian fuze. It 
is, however, so complicated that it will hardly be used for the 
future. 

Near Charleston, a numl)er of these torpedoes have been 
employed. No damage has resulted from them to the Fedenil 
fleet. An even more complicated system of firing this class of 
torpedoes presents the application of clock-work. 

Floating torpedoes, left to the action of wind and current, 
were sometimes provided with a clock-work, whose hannner 
would break the two vials in a given time. It is certain that 
these torpedoes would explode after liavinf>; flojite<l in the 
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watrr two, thnr, four, ami iiinir Imiirs, :ii'rMnlin»r tn tlio ropfii- 
latinii of till* <*l<K'k-wt»rk ; l»nf wli«'thiT iIh* lraiis|M»rts AftfjJf 
/*ivi/' (.si» X«>. I», Chapter XVII:), //'irrif W'tttl^ ami am»tlR*r 
(iiainr uiikiinwii) liavf, <>ii iIk* St. •loiiii^s, Ini*ii sunk l>y t(»r|M>- 
(l(H*s innviiJiMl with <'l«K-k-work ami a<M<ls, nr l»v tMr|HHl«H.»s nf a 
ilifll'iriit <'iiiisirurtiiin, wt* liavi* imt liii*ii al»l«' with ivrtaintv to 
ascertain. Wv un\ \in\\r\v\\ ]«•«] tn jircsuini* that coniplicatoil 
rontrivaiin"^ nf this <*las< are vrrv hariiiK*ss. (Sre Chajj. XIX.) 
(r,) 7'or/feJ*ffS jiretl Iff/ /itrcusslon. (Plate VIII.) 
Previfiiis to (ieiieral Haines liavin;^ inveiitnl his tri<*tioii- 
tnr|MM|o, a toriN'iln eonstnietiMl hv Mr, K. (\ Sinp^r was much 
\\M\\ in James Hiver, in (*iiari«*^tnn HarlNiur, ami in the Riv 
nf M«»hile. 

This tor|H*t|M, like all others that re<|uire the a|i|»lieatii>n of 
ti|>rin;rs, was somewhat eomplieateil ; however, n«»t ennii^^h so 
ti> prev«»nt *s4)me en<rini»t^r n!li«*ers i»f note to make the follnwin;:: 
re|M)rt : 

HuroKT OF A Commission o\ Sin<;kk's TonrKiM). 

" KN-.iM-niiN». lIi.M»-».'i\i:rn>' MriMiTiiiNr, 
••Ni.n'ririi Virgin. I, .Ii:!,\ 1 Itli. l-»;:i. 

*' Coi.oNKi., In aeeonlann* with v«»ur miler of the 
I .'Stii, a|>]Miiiitin;r the un<ler>i;rm''l «t <'ommis>iiin u* i'\aiiiim*aml 
n*|N.rt ujNiii the merits of Mr. K. ('. Sinp-r's tiir|NM|i», we U*;; to 
state that we have earefullv «*\aniine<l the siuie, an^l Mihliiit 
th«* fojlowiny' re|Mirt : 

'• /•'W. 'As to ihi* plan f«»r e\pl«M|iii;; the eliarp*.' In 
this plan or hwk, in our o|»ini«>n, eiiii>iHts the ;rreat nn*rit of 
tilt' invi*ntion. Tin* I^H'k is simple, stron;r, ami ni>t liahh^ at 
aiiv time ti» U* out «>i onler; ami as the eap;^ whieh i^'-njte thi* 
eliarp* an* plaeiil within the ]Mi\viler-ma;r«i/in*'. tii«*v an* not 

likelv t«> In* atVeetiMl hv ni«>isture: while lh«* iMTeUNNJiiii is U|ioii 

th(* exterior i»t the ma;ra/.ine. a«'tual enntaet with the nNl whirli 
aets as a tri;r;r«r i«* n«'eessarv, hut hv niei-hanieal o»Mtrivaii(VM 
the contaet nia\ U* iihtaim**) in various wax^. 
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** Second. * The certainty of action' depends, of course, upon 
contact, but by the peculiar and excellent arrangement of the 
lock and plan of percussion mentioned above, the certainty of 
explosion is almost absolute. One great advantage this torpedo 
possesses over many others is, that its explosion does not depend 
upon the action or judgment of an individual, that it is safe 
from premature ignition, and at the same time is cheap and 
portable, while its position in river or harbour cannot readily 
be ascertained by an enemy's vessel. 

" Tliird. * The eiBciency of its explosion, if made in deep 
channels,' cannot well be ascertained without experiment, but 
would be the same as submarines fired by any other contri- 
vance. We are of the opinion, however, from the best inform- 
ation accessible, that if the powder — ^say one hundred pounds in 
quantity — is within the distance of fifteen feet from the keel of 
the vessel when exploded, its efficient action is not materially 
affected by the depth of the channel. Of course the quantity 
of powder required would have to be determined by expe- 
riment. Rifle-powder, from its rapid combustion, would ho 
preferable in deep water to cannon-powder, while some of the 
detonating compoimds would doubtless effect certain destruction 
to vessels passing over torpedoes at even greater deptli. 

" The peculiar arrangements for firing the batteries would 
have to be determined by the circumstances of j>ositioii and 
draught of vessels and motion of currents, depth and width of 
channels, and would require the exercise of great judgment on 
the part of those intrusted with tlie duty of placing tliein. 

" We are so well satisfied with the merits of Mr. Singer's 
torpedo, that we recommend the Engineer Department to give it 
a thorougli test, and, if practicable, to have some of tlieni })lace(l 
at an early day in some of tlie river approaclies of Kiclnnond. 

" General liemarks. — The mode of loading the t()r}>edc) dis- 
penses with any connexion througli the case of the magazine, 
involving no packing of any kind. 

''The risk of the lock fouling by sand or mu<l, if on the 
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iNittom of SI htnranif wo think mu U' j»n»v«'iitiH| l»y eiirlusinjj it 
in a ni«*tal (*ast\ \vlii<*h would In' n<*arly watrr-ti^lit. In narn)W 
Htn*anis, tli4*so (*i>iiM lie pla<v<l in 'i|uiiK*unx/ h> that a vrsnel 
att<-ni|>tin(ir to |t;iS8 w<»u]«l U* sun* to <*oni«> in o»nta(*t with 
ftf»ni«* ono. 

** Thr inventor ais<> claini.^ ti) In? aMt» ti» pn to a vesjs^*! with 
nn<* or two, an<l p't them in contact m> as tt> cx|»i<Mh\ TIiih 
c*;in U* <lon<!« hut H) much (h*|N>ntls on tho iicrvi* an<I <larlnp^ 
of indivitluals that tli<*n* is n<» <'crtainty of it. Judpinp fn»in 
the succi'ss of hlastinp r<N'ks hy |M>wtl4*r, su|^'r|NiM*i| u|N>n the 
r<N*k with a dii*]) (*<»iunin of watrr over it, wc ariMif th<* opinion 
that the «l«*])th of water lieli»w a tor|N*«lo wouM not interf«*ro 
with its su<*ces«<. Lieutenant It«»lton, who kiw an<l hhistnl a 
preat <leal in Fiist Hiver, near Xew York, sjiys oni» hundriNl 
{H»un«ls of |M»wtler, fifti*«*n fe«*t from the lM»ttom of a vesKsI, 
wtuihl hn^ak iier si«hvor lNitt«ini.* 

*' \V(* wouM a«M, that a |»ni|M>s«il adaptation of tlie^* IiN'ks 
in the i*xpli»ion of ^hell or li:itti*rie*i under niilrosul tnieks, for 
<lefcM(*4*s iif appriKieh to furtitiitl wnrks antl for hiiiwinp up 
hri«lp'<, Mt-niH ti» us vi-ry siinph* and effi-^-tive, alsi» an iiip*niouM 
plan fnr at1i\iii;r ttir|NH|«N*N to s|i:ir «»r Uiw nf an iroiM'lad. 

" \V«' riiiiHider the riu]»li»ym<*nt of sul>mariiie«i as a li*pitimate 
ni«»«le i»f di-ffUi-e. aiiil, as ofliiiTs i'i»nni'«'ti'*l with tin* defrii<i» of 
Itiehuitiiiil. fm-l it t»urduty to n*e<imniend tor|HiIiH»s:isa |Ni\vrrful 
:iii*«*va>ry tudur limiti-«l lui-aii^. The iM<>r:il <'fl<*(*tof an expli»sion 
u|Min an t-ni-my wnuM l«* iii«-:ileulaMe, an«l wnuM douhth-tM 
di'ti-r thi-m fruni atti*mptin;; In hrinp tr<Mi|is hy inins|Mirts to 
|Niirit.H aet-e^^siiili' t«i tlie rity :u« White IltMiM* or |{nilhh»n. 

'• |{i-|ie*'lfully suhmiitt-i], 

•• W. II. StKVKXS, -rolMfMl, Kfcinrwm. 
"John a. WlMJAMr*, M»>»r, Kiuinrrw. 
'• W. (J, Tl KriN, C»|t*in. Kiv-incr* 
'•7'" Ti'li'M.! .t. T. *Iit wii , < . n f Ki pCii.i*;." 

* T)it-CA>!*« '< '.!>•« «»]4iiian Iim itJCi,; silo lain fcuvnl hy ri|«-rirt«er. 
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Description. (Fig. 1, Plate YIII.) 

To the torpedo, which is constructed of light boiler-iron, is 
secured the bed-plate (a a). The bed-plate has three uprights 
(o o), one of them {o') is on the end of bed-plate (a), which 
enters the magazine ; it has a set screw {g). (/) is a rod, on 
each end of which are placed caps (m and nf), one resting 
against the top of the torpedo, and the other against the end of 
the set-screw {g). This screw adjusts the rod (/), and keeps 
it in position. The bolt (6) slides in the uprights {p o) ; it has 
a strong spiral spring (c) running lengthwise and working 
towards upright ((?'). In the forward end of bolt (ft) is an 
opening through which passes the end of rod (n) attached to 
the trigger {e). On the upper end of the upright {p) is a disk (r/), 
on which is placed a corresponding disk, which forms a part 
of trigger-rod {e). 

In the end of bolt (6), in advance of the centre-upright, are 
placed two holes {j and A), through which are passed the loop (j) 
and the safety-wire (A') ; the latter prevents the end of the bolt 
(6) from coming in contact with the top of the torpedo over 
the cap {in). 

A pressure from any direction ajj^ainst the trigger (<') causes 
the disk (c/') to assume the position shown in fifr. 2 ; the pin (n), 
which is the continuation of the trigger, is drawn out of its 
opening in bolt (ft), and the bolt is releasal. Instead of two 
caps {m and m'), four may be used, in which case the rcnls 
(ft and/) must be divided near their ends. 

The torpedo is by a chain fastened to its anchor. AVlion it 
has reached its fixeil |K)sition, the safety- wire (A) is witlidrawn ; 
the string {i) is, for this purjx)se, with one end tied to the l<M)p 
of the wire (A), tlie other end remains in the lK)at, from wIkto, 
when jit a distance of 50 feet from the tor|XHlo, the safety-wire 
is withdrawn. 

The trigger-r(Kl {e) is in a verti(»al ])osition just U^low tlio 
surface of the water ; it is forked in tliree prongs to ensure a 
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Kuiti(-ii*iit ihiiiiIkt of <*f>ht;ii*t |Niiiit^. Aiiv |i:irt <»r a v«>sh*I 
coiiiin;; ill 4i»ntarf witli tli<' tri^rp-r cauH'N it ii» :i»uiii«* tlu* 
|NiNitit>ii ^IIn\v|| ill li^*-. 2, ri'l«-a>iii;r iIm* \***U (/*). wliirh l»v tin' 
spiral sprih;^ (r) caiiM^N tin* «-a|»> aipl iIh- rliari:*' t«» «\pl«»«l«*. 

\VitIn»uf U'ih;; vi-rv *'<iiii|»lii-aft*«l. Mr. Sin^rfi's ti'i'iHslii did 
ii«it l«*atl ti» till' aiiti<'i|i:iti*<l rc>iilt> ai't<T it lia<l ifiiiaiiM'^l fur hix 
or M'vni iiiniitlis ill t'i«- li wati-r. til* lia«l I i-fn hiiiir ii»r rvoii 
nil** iiioitili niilv ill Kilt watrr. Ill tli<* tir>t t-a^*, tlir >|iiiii;^ (e) 
Mi'iihtl itt liav** Iii>t its r«*r<t\ah«l tliil nut drixr tin* U»lt (A) with 
^lli1l('i«Mlt |Ni\vi*r to caiiM* tli«* «*.\|ii«isioii of tlit* ra|»s. 

Ill till* latter (*aM% till* iiiariiii* worms liad atta«'iii*«l tliiiiiM'lvfs 
to till* |i>r]NMlii aiiil till* riifj lit* till* l»olt (A). <l<-:i«li'iiiii;r tin* i'onv 
of till* Miiw oil ilir «'a|». an<i thus ]ir«'\«*iitiii;^ tin* 4-\|»lo>ioii nl 
till" rhafL*"!'. Tiiir* wa^ i*>|ii'riallv oIim rvi-«l ihiriii^ A<l]iiirul 
Farra;rtit\ attack «iii Kurt l*«iwiil. in Kt-hinarv. iNtJl. A 
nniiilx-r of tiii-M* tiir]N'«|ii«'> had U-«*n |ila«-«d in (irantV Pass, 
aiit| i'\i*ii wrnt ot* it ; till" iiiiirtar-M*h«Mini-r> ««t tin* Ki*<l«*nil fh^'t 
\i*rv oftt'ii iTii-M-il till' zoiH* of tin* ti»r|ii*il«N**. without i*;iu>iii;r 
a sill*:'!** <'.\|>lii<«iitn. On i*\aininati«in. it wa<« ioiiipi that tin* 
ni:irint* \\Mriii> (tfvndo wn'ali\ Vnnwtrlti^ ami litlnr** which an; 
VI TV •l«".tru<ti\r in thoM* wati-r>) hail fiiriiH'^i |*rt'*it ihi»*ti*rH 
till till* tfi|i «it' till* tiii'intlo I t-twi-^'ii th«* «*a]i*« an<i tli«' Uilt (A); 
tin* |iin {n) ha'l li-^-n witli<irawn iVoiii tin- Uiit hy, a?* it a]H 
I n "an*! I. a \i'»«'I ha\iii;r i-hiim* in •'••ntai-t \\ ith th«' tri;r;r«'r-P»l (*) ; 
tin* spinil >|iriii;r ('*) hail |i|a\i't|. hut tin* tMni* ot'tln* hjnw had 
lHi*n tli*aiii'in**l hy tin* >ln*IU, and ia plosion was tlnTfhy rrii- 
d«*ii*«l ahiiiist ini|M»Ksil'ji*. 

A tin i'T sini't-iri'ii «-a>iii;r plaii-*! aroiiinl tin* h^k would 
jiri»t»i t it a;rain*»t tin* iiiaiiiii- worm**. It w^inl'l nt»t U* wril, 
lni\\f\«*r. t*> aiI\iN*ati* any ^\••tl■lll that ri*«|iiirr<» tin* a|i|ilii':itii>ii 
• •I* sjiiin:r>. \Vlii*ii ri'iiiainin;^'' in a ♦"••iiijtn-vM'*! |MM.itiiin t««r a 
l'»n;/ tiiin-, tln-v iiiu*»t «»f in-<i-*^*»itv l«»f iin'ii- I'T l«"**» «•! tin'ir 
stii'iii^th. and tin* i-\|tl<***i<*n i-* riiii-* 'jt:* ijtl\ ifn«li-r«''l l«"«^*» ii*r- 
tain. Aiii'tht r iilij«fti<>ii tii all s\*ti-m'< •»! tiMn;r t«ii|«^l»N*H hy 
|i«'r«-u?«siiiii i**, that thry ai^* nmn* o*iii|ilii-:iti^l. and iii«*ri* o»htly 
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than either the torpedo mentioned under (b) in this chapter, 
or the one described in the following chapter. We object also 
to the trigger-rod reaching so near the surface; the least 
current, in breaking itself against the trigger-prongs, will 
produce ripples on the surface, which, to a vigilant enemy, 
will always be a certain indication of danger. A third objec- 
tion is found in the ease with which the enemy may explode 
these torpedoes, by means of drag-ropes or torpedo-nets ; the 
long trigger-rod with its prongs being necessarily readily 
caught by either the rope or the net. 

Mr. Singer's torpedo of later construction contained an air- 
chamber. The charge consisted of from 50 lbs. to 100 lbs, 
of cannon-powder. 

For " effect of torpedoes" we refer to Chapter XVIL 



( 2.11 ) 



CHAPTER XIV. 

■ 

Torjn'ilih*s jlnd hy Fnctivn, 

To BripulicMieneral Raines \\\si\\ in eliarp? of the Ial)oratory 
at Au^j^usta, (ieor^ia, is iluu the cretlit of iirnt having applied a 
niethiNl of i^iiitin^ toq^nlo char|;es, that in simplicity ami in 
ivrtainty of efl'ec*tin^ the explosion will favourahly comjiare 
with any other meth<Kl. 

The fuze exphnles wheneyer it ainies in contact with the 
yessel jKissinji: near or aloni^^^ide of the tor]H.Hl<). 

Fi;r. <N Plate IX., shows a sectitm of lieneral Itaineti* sensi- 
tiye fuze, une-thinl of the size of the one usetl l>y the General 
himself. 

The fuze-head (</') contains a compOHition of — 

(Milnnite of |N)tassa • . . . 50% i 

Sulphuret of antimony • . 7M% I of the voluuien, 

PulyeriziMl j^lass . , . . . . 20|*^ I 

whirh n^mlers the fuzt? very sensitiyo. 

A nipidly hurnin^ oim|K»siti(»n (>nin|>owder that had Ikxh 
<lisM»lyisl in ah^»hol) oanmuniaites the tire to the |M>wder in the 
tuU' of the fuze, and through it to the rharp* <»f the tnr|ii*«lo. 

This tuze is S4i H*nsitiye that a li^ht Mow with a small 
hammer, a sti<;k of wiknI, itc., is sufli<'ient to expiiMle if. 

( Mineral Haines was also the fir>t to uk' oiik-hirrels fur the 
iHwly of tor|>e<h»es. 

The Uirrel is made im]H*rvii»us tt> water hy ItMiip pit(*lietl 
inside, and ntviyinjr a eitatin;; of tar on the nut>ide. 

Two c«»nes made «»f very li^rht w«mn1 (mv se<'ti«in i»f the 
improved Mobile Bay toriH»<lo, fij;. 7, Plate IX.) (re) are 
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attached to the ends of the barrel by means of iron hoops aud 
screws or nails. 

The object of these cones is a threefold one : — 

1. They protect the bottom and top of the barrel (6 6) 
against being driven in by the shock of a vessel striking them, 
especially if there is a space (Ji h) left between the cone and the 
bottom or top of the barrel, whereby the shock of the vessel 
is at once transplanted on the staves. 

2. The torpedo receives a form, which, being pointed, oflfers 
but little resistance to the current. It is thus an advantage 
the importance of which will be imderstood when we consider 
that the less resistance a torpedo offers to the current, the less 
will its presence be indicated on the surface of the water, and 
the less weight is required for the anchor to be by which the 
torpedo is held in position. 

3. Great buoyancy is given to the torpedo. 

Having thus indicated the general principles according to 
which the sensitive-fuze barrel torpedo is constructed, we shall 
now consider the several manners in which the fuze was 
introduced in the barrel. 

(a.) Fig. 4, Plate IX., is a section of the apparatus as it was 
chiefly used in Charleston Harbour and vicinity. 

The drawing is made two-ninths of full size. 

(bb) is a square cast-iron or brass flange suited to tlie curv- 
ature of the outside of the keg, and carrying the collar (i 6). 
This flange is fastened to the wooden staves (a a) by screws, as 
represented. The collar (b b) is tapjxnl ten threads to tlie inch 
to receive a hollow brass plug (cccc\ into which is sli})j)eil the 
plunger (//), having a projection at its base, and confined in 
the bore of the plug to prevent its falling through. Screweil 
in the lower end of the plug is tlie nipple (d d). Through the 
nipple is insertal the sensitive fuze (g'g) containing the explosive 
material. Water is excluded from around the plunger by the 
stufting-box nut (ee), and the indian-rubber packing (////). 

The small hole (/) in the plunger is intended for the iiiser- 
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water two, thnn?, four, aiul iimrr hours, a<rnnliiijr to the repfu- 
latinii of the rloek-work ; Init wliether tlie traiis|K>rts Maj^e 
Leaf{^^ No. 9, (Miapter XVII.*), ILirriet \Vn(K an<l another 
(name unknown) have, on the St. John's, l>een sunk hy tor|)e- 
clot\s ])rovi(le<l with el<K*k-work an<l a<M*ls, or hy torjHnlocs of a 
cliflertMit CM»nstru<*tion, we have not U-en ahle with <vrtainty to 
nsirrtain. We are, however, IimI to ]»n*sunie that <M»n)|»lieate(l 
contrivan<*es of this elas-^ are vrry hariah*ss. (Si*<* Chap. XIX.) 
(r.) TorjtediH's fircil Inf jurcuAsion. ( Pla t«» VIII.) 
Previous to (ienenil Itaintvs havin^r invrnttnl his fri<-tion- 
tor|KM|o, a tor|H»«lo eonstnK'tt^l hy Mr, K. (\ Sin^rer was niueh 
uso<l in James Itiver, in Charleston Harl>our« an<l in tlie Itiiy 
of Mol»iIe. 

Tliis tor|NNlo, like all others that n*f|uire the ap|)lirati<»n of 
nprinprs, was s4)mowhat eoniplir-.iteil ; however, not enoii^rh so 
to prevent "wime en^jineer ofli«vrs <»f note to make the followin;:: 
rejMirt : 

RuroUT OF A CoMMI.*5SloX ON SlN«;KU's ToKPKlMI. 

"KMilNKKKIMi IIi:aI>-*^!AKTFII^' PKl'AnTMKNT, 

** Nurtlurn Vir-iiu.i, .Iii!y 14r!i. 1m;:i. 

*• CoLoNKK, In aj'efinlann* with vour onli*r of the 
1.1th. ap|N)iiitin;r thr undrrsi^nrtl a eonnuission to rxaminraml 
n»|H»rt ujHin the nwrits of Mr. K. ('. Sin;r**r's t(»r]H*<Io, wi» U*;r to 
htati' that W(* havi* <\-irefuIlv examiniNl the sain«*, an*! suhmit 
the followiiij; ivjMirt : — 

^* First, • As to the plan for expltNlin^ the rharp'.' In 
this plan or l«N'k, in <»ur <»|»inion, e^uisists thf ;rn*at nn-rit of 
t1i<* invention. Th<* l<K*k is siniplt*, stron;r« and not liaMe at 
any tini«> t(» in* out of onlrr; and as tii<* raps wliirli i;rnite the 
(•harp* an* pla«i*<l within tin* |N»wdrr-may^izinf, tlit'V an* not 
lik«dy to ln» afl<'<'t<M| hy mtii^tun*: while the jN'n*us>ion is u|M>n 
thr 4'Xterior of tin* ma;r<i/in4\a<*tual (*<»ntart with the dnI whieh 
a<-ts as a tri^pT is iu'ii'ss;iry, hut hy m(*<'hanieal eontrivanccR 
th«* contai't mav U* olitaiii«*«l in various wavs. 
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(a a) is the stave of the harrel, 1 inch thick, (b' b') is a square 
cast-iron or, better, brass flange, suited to the curvature of the 
outside of the barrel, and let into the staves, to which it is 
fastened by screws, or, if preferred, by copper bolts and nuts. 
It carries the collar (6 i), which is tapped ton tlireads to the iuch. 
In it is screwed the brass plug (c c), in which is inserted the 
sensitive fuze (dd'). 

The copper-plate (e) and the safety-guard (/) are the same a« 
above described. 

Fig. 7 is a section through the torpedo, one-uinth of fuU 
size. 

The torpedo is supposed to have been placed in position, and 
the safety-guard (/) is, therefore, taken off. (b h) (c c) (h fi) have 
already been described above, (dt/) is the charge (about 50 lbs.) 
surrounding the air-chamber, which is formed by the tin or zinc 
cyhnder {gg) resting on the top and bottom of the barrol (b b). 

For the weight (/' in fig. 2) the handle (e) has been Kulisti- 
tuted, by the weight of which the five points of explosion (see 
fig. 8) are intended to be kept pointing upwards. 

In this handle (e) turns the swivel (/), to which is secured 
the chain, by which the torpedo is fastened to its anchor. 

The hoops which hold the staves (a a) of the barrel to<^'tlier 
are made of wrought-iron, and are 1 inch wide and 0'25 iiit-h 
thick. 

The object of the air-chamber is to give tlie torpalo j^reat 
buoyancy, thus enabling it somewliat to resist the shock of the 
vessel, by which resistance, feeble as it is, the friction of the 
bottom or sides of the vessel against one or more jHiints of 
explosion is rendered so great, that an explosion is certain to 
follow. 

Under "effect of torpedoes" (Chapter XYII.) will lie 
proved that large cliarges are necessary only in certain ca.-soM 
(for instance, wlien the torj»alo has to l»e placed at so j;reat a 
depth tliat several feet of water will jn-olmbly remain lietweon 
it and the vessel passing over it), and as exjx^ricnco has esstiib- 
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1ih1ic<1 tlio efficiency of 45 llw. and 50 1I»h. chargOH for torjKxl<KW 
(•(Histrufte^l in the manner limt dewcriUJ, no increaHC of the 
ssitiie is required. At the t^ime time, it han U*en detained 
exp<*<h\*iit to iiicie:iM? the nize of the toq^-^lo to 50 inches hy 
ITi inrhrs for the pur|»o^e of adjuntinp: to it at lea^t five jwintn 
of ox|»lnsioii. Itut as a charjre of 50llm. ]K>wder would not Iw 
Huflirit*iit t4) fill a ke;r that has diameters of 2(^ iiichi*s and 
Hi iiH'hfs, tlu» jMiwdrr Would uiistesidilv roll in the l«irrel, 
f4)llowin;r its «'verv motion whieh mav he t*;^^^! hv the 
<'urn*iit. 

For this H'sihoti, also, the air-<*hamlier, around which the 
rharp' ('Id) 1h*<'<iiim's nion* finnly ]»iu*k(Hl, Mvms to lie advaii- 

tapNitis. 

Th(' (*\|ilosive a{i]KinitUM here descTilie^l may alsf) lio nsoil 
for torj»*ilM«s attac'lu*«l to fninR*s (see fiy:. \\ Plate IX.), or to 
]iilt*s (ti^^ 10). Fi^. 11 shows its a]»i»li(*:ition to a land 
torjn»ilo. 

IIt*re it may not lie out of ]»la(v to state that the fuxo in- 
V4*nti.*d hy (fi*tu*nil Itaiiies was with pnnI succi^ss also used 
for haMd-]rr<*nadi*s, whirlu U»in^ f»f an elonpitinl fonn, hut 
Vfry M*ldom failed to strike ]ioint forward, and ti) expKMle. 
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CHAPTER XV. 



Toopedoes fired hy Electricity. 

Prevented by a vigorously enforced blockade to procure tbe 
most essential requisites, in either sufficient quantity or quality, 
Southern engineers have had during the war but little oppor- 
tunity of gaining experience in the application of electricity as 
a means by which to fire torpedoes. Scarcity of insulated wire 
or cable alone would have excluded the possibility to use tor- 
pedoes which were to be fired by electricity in any other but 
exceptional cases. So called boiler-torpedoes were placed in 
James River below Richmond, also in deep channela near 
Charleston, Wilmington, Savannah, and Mobile. The New 
Ironsides remained, during the first attack on Fort Sumter, a 
fiiU hour over one of these boiler-torpedoes, but was saved from 
sharing the fate that afterwards befell the Patapsco in tbe tiiaine 
waters by a defect in the cable. Wilmington, Savannah, and 
Mobile were evacuated before the Fctleral vessels had ap]>roacbtHl 
the places where torpedoes of this class had been sunk ; it is 
therefore impossible to judge whether these heavily cbar^eil 
torpedoes would have exploded or not, and what might have 
been the effect of their explosion. 

As, however, one of the Federal gun-bo;vts, the Cotnmotlore 
Jones, was sunk by one of these torjiedoes on James River, a 
description of the battery used is given here : — 

The galvanic batteries were ibrmod of nine zinc t-ups, i-acli 
one I>attery or set of cups being placwl on shehes directly over 
the other. In each zinc cup wasplaco<l a porous clay cup. In 
the zinc cup, and outside the porous cup, was placed tbedilutetl 
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Kiilphtiru* arid, ami iiisiilo tlu> imipuis nip was iilan^l tla* nitric 
ari<l. The zinc of ono cnp was o»n!io«*ti*#l to tlir cast-inm of tlio 
otlior l>y a clamp an<l tliiiml>-s<'n"w. TIm' nt'^'^ativo win^s Kil 
<lini'tlv ti> tin* t4>rjH*<l4n»s (uiiotn isirli). Tin* |M»sitivo wires nin 
alnn;r the li;ink of* the rivi*r an*! terminattil at a sul>-li:itt«*rv. 
In this sul»-l»att4Ty wrn» two hirp» W4MMh»n phip«, with a hoh» 
aiNiiit oiK-halt* iiH'h (liamrter in (*a<*h ; th(*s<* h«>U>s |i«>in^ (illrd 
with mi'n'in'v, th<» |H>sitive win*s from the rharp^l Imtterii's 
l»<*in;r inst^rt***! in Um* m«Tr!iry at tht» top of its rrsii^-^'tivi* phijf 
to fiirm the t'liniHN'tioii andt^xpliMle the tor|ie<lo. The win*s from 
tlie rivrr-Uuik to the ti»r|ie*lo(*s w(*re snp|Mirte«l hy a t1iree-in(*li 
ni|N\ U*in;^ ^top]H•«l t«» ro|N* aUint evt-ry 1 fe«*t. At a (listan<v 
of «*\i'rv l.'i ti-^'t of tin* rojn* was Hime '» or *• fi-^^t of threi*-<|narter 
link chain tn assist in k«i'pin^ it on the Uittoni. Tlit* wireH 
wi'i't* envriiil with ;^ntta (MTrha alNiut onenpiarter ineh thiek. 

The n|H*rat«ir was eiin<*eal«*<l in a Im»x inMTtiNl in the frriMUni 
aiNiiit I lift •Mpian*. The tiiriN-tlo was rxpliNhtl liy applying 
on«' of tlir wiifw li-a<lin;r thriiu;rh the pln;r to the eliarpil win*. 

Ifc-JiiW Miil'ile a ffW tor|i«»«liH"* inteliihxil to In* tirnl hy vUh^ 
trieitx wiMi» sunk in rh««Maw Pass ami in S|»;inish Kiver 
ehann**!. Thi' eah^'s wrn» «'<»nm'eti'«l wifli an eli-^-tnKmajrnetic 
maeliiiir that hati Ut-n hmMtrht l<> Itsittrrv (ilaiMen. 

Th«' ihar;r»' was tn 1^^' i^rniti-il hy tin* inran^h-M'em'e of the 
w iri'. 

K\|«iinii*ntx having «*stahlishetl the pnu'tie:il appliaihiiity 
of ih«* <liii'«'t ma;rn«'t«»-e|i'«*trie rurreiit as a means of efTet'tin;; 
till- iLTnititin i*f •rtni|Htwi|rr or ^lUM'ottiin, two kimls of inr- 
|ii*iiiN"« h:i\i* iif lati* U-v'ii pr(»|HiM'<K whieh «lo n<i| niily tliffi-r 
fp'iii till* aUiM* i!i**4'ril4^l tiir|M^lo in rt-lereiM^* to efTi'v'tin^ the 
iirniiii'ii I'f till* <-liar;:i* hy an in<li]«'ti(»n-s|iark insteai] of hy the 
ini-.iii<li-^-i'n«-«' «if tilt* uire, hut al^i in U-in^ hy (*ontaet M*if- 
i'\pii"linL^. 

{*!.) Tfii' An^frittn T^'r/m^h*. TIh* iynitiiin nf tin* eharp' 
i-^ I'tlii-ti^i hy tin* in*hii'tiiiii-^|<irk of an i-xtrzi-^'urrent, uhifh. 
wliiii a \rNi«'l ^t^ik«-s th** ti>r|«'«|ii, i- pr<MhH*f^l hy a ^ilvanie 
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battery aud bobbin on shore. Each torpedo being-, by i 
own wire, connected with the battery, connection may 1 
interrupted or re-established at will. For greater safety tl 
Austrians require, besides, that the fuze in the torpedo (t! 
well-known Bbner-fuze) be brought in contact with the circui 
wires only at the moment in which the ship strikes the torped 
and even then by the shock alone. They further consider tl 
opening spark only (that which is produced instantaneous! 
with severance of connection), not the closing spark, of t 
induction current as serviceable for the ignition of a fiize. 

On these principles is based the following very complicate 
mechanism : — 

The torpedo-case has a double top. Ko great stress is lai 
on a perfect exclusion of water from the flat chamber, which ; 
thus formed : — 

The side of the chamber has a slight reenforce ; through i 
reach nine buiFers, standing out about six inches. These ai 
pressed outwards by spiral springs. To push them In, a weigb 
of about 50 pounds is required. Each of these buffers touchf 
a cog of a bronze wheel, which moves horizontally in th 
middle of the chamber. This cog-wheel is pressed by a spira 
spring against the bufiers. (Plate X., fig. 1.) Where tlie 
enter the cliamber, these buffers (fig. 2) are enclosed in a ■wraj 
ping of caoutchouc, which is pressed against the side of th 
torpedo by a ring that is screwed in and a piece of caoutchou* 
covering. In this complicated way the chamber is reudere 
water-tight, at least to a certain extent. 

The axle of the cog-wlieel enters through a stuffingj-bo 
(fig. 3) the interior of the torpedo proper. At its end it snj 
ports here the mechanism for establishing or interruptiuj 
connection of the electric current with the fuze. 

Within a square a cylindrical continuation, insulated h- 
ebonite, is attached to this end of the whccl-axle. This eon 
tiiiuafiou consists of two halfs, instdated from each other, am 
reaches do\vn thrnugh the cover of the stuffing-box (fig, 3] 
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Oil tlu» lowvr si<lt» (tilt* oiir fariiiy tln» i!it«Tinr of tlu» tiir|M^lo) 
of this stuflin;;-lN)X is tlH*n»iit:irt-iiii*<*li:ini>iii. A l»niss-:inii (#i) 
(li;r. is lixc*! to tin* :ilio\e-iii4*iitioii(*i| instilattil roiitinuation 
of tlir wliii'l-axlc, to wliirli ai'r also attai'liiNl four clastit* stt'«*I* 
strips ( 1 - 1). 

T«» tijr iilp* of tlu* U»x arc fast<'ii(*<| fniir i'oiitart*|iiiis (a, /i, 
y, :) (♦i^''s. I, '•, and ^») ainl a spriii;rH':itrh (,) (fin^. 7) wliirli 
is hi> arraiipil that it is rlrjircssiHl wht-ii the arm (fi) iiioVi>M 

f»V«T it. 

Ki;r. -i iii*li«'ati*s th<* |M)siiiiiii of tht* axh* with its tiw arms 
o|»|Hisiti* thi' coiitart-iiiiis wh<*ii in a stat«* of rrst. The nintaris 
(rtaii'l:. ) hiiM thi* tworxtn*mitirsof thefu/«'-\vin*s (p;), l> ;); the^ 
mntart (y) ri^iMvrs the rahle from tin* Uittrrv. aii<l omtart (a) 
IiM'U tM th»' rxti'ri«»r si«Ie 4if th«« ttiriK-tlo, that is into the water, 
as al>4» thi' s|iriii;r-<*ontart (i). 

In this |Hi>ition no pilvaiiii* or other rnrn'nt |kii«>4*s. The 
fii/i* is in no contact \vhat4'V«*r with tlie riretiit-wire, an«l <loi*s 
not «*v«-n toiirh it with its terminals. Austrian el«*<*tririans 
f-iiiiNii|i-r this a n«'4*«'>fsirv ]iri^':intion a;r:iinst «lanp*r from li;rht- 
niiiL'' ^trikin;;' th«* win*, wh«*n'hy thf ex|il«>sii»n of th<* ti»r|iiM|o 
miL'lit L» ('ai]s«* I. With t-harp's resting un«K'r watt-r this pn*- 
cMt;ti«iM, h'iwrvi*r, mimiih ti» I «• sn|ifrihions. 

I'liT. '». Whi*:i a \r?o^-I htiikt's a;rainst out* of th«' hiiffrrs. 
ihf a\lf «»f thr iNi^-whi-**! oinniM'nct's to turn, an<l thi» <t»ntart- 
ap|Mia;u.- taki-N tin* ]H»>iti<in iniliratiil in ii^. Ti. Tht* <-lasti<? 
"^rr ip-* ( 1 aipl iS) strikt* a*r:iinst ( i an«I y). and tin* arm {a) a;niinsl 
tl.i- -"pi iiiLr-^'i»t«'h (i) \\hi«'h is iI<-pr«'Nsi<i| hv it. Thr cnrrmt 
(wh'.i-h atti*r tht' mi»ni«'ntarv rln-iii^' induriiun furrrnt has 
III**-*! i- rliainn-] inti* an oplinarv rurn-nt, that wouM not 
ii'iiiti- th«- iiut' fXi'ii if it |i;iMM<i| tliniu;:h it) fntt-rs at (y). and 
p-i-'f- tliriiu;.^! (.'5, a, anil i) int«i tin- watiT. 

It a *«till LTri'atiT pH'-^uif i«» ••Xi'p'iM-*! hv the VeKM-l on tlu* 
hiifli r thi* |Ni^itiiin indi(-:it«-<l in ti^^ l\ i<< taki-n. 

Tht" ila«»tii- sti^'l Htri|i^ (l! and -1) strik«- apiinst tin- fw/A^^tHf 
ta«'t- in :ind i), aui] «-<>nn«^*t tht-ni with tht* i-iniiit, as tin* htri|i4 
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(1 and 3), which now are a little bent, continue to close at 
(a and 7.) 

The current enters at (y) and passes again through (3, a, 
and g) into the water. It would pass through (y, 3, 2, ^ frize, 
^, 4, 1, and a) into the water, if it had tension enough to pass 
the break in the fuze, when contact at (a and g) ceases. 

But this occurs one moment later when the strips (2 and 4) 
strike against (fi and $) ; the arm (a) passes at once over the 
spring catch (g), and the passage of the current into the water 
is at the same moment stopped. 

But as an interruption in the current produces an induction- 
current in the same direction, such a one is created at once, and 
the consequence is, that a spark shows itself at the place where 
the connection is interrupted in the fuze, and by it tlie fuze is 
ignited and the torpedo exploded. 

This is the contact-mechanism ; very ingenious, it is not 
less complicated. 

As above-mentioned, every torpedo has its own cable. Each 
cable terminates in a binding-screw, and all or several of these 
screws are attached to a brass bar that is connected with one 
pole of the battery. Tlie other pole of the apparatus is con- 
ducted into the water, which, therefore, is in connection ^vith 
the water-end of each fuze-wire. As only that torpedo afrainst 
which a vessel strikes is brought in connection with the a}>j>a- 
ratus, it is evident that from this arrangement no loss in the 
current can accrue. 

But if a torj)e(lo out of the number of those which convorp;-o 
into one apparatus is exploded, it is evident that an extreinitv 
of bare wire takes its place in the water, and the current j>asses 
continuallv throun^h. 

It is therefore necessary at once to detach the cable of the 
exploded torjiedo from the bar. 

For the discovery of which cable is leading to an exphxloil 
torpe<lo, and also for the testing of the integrity of the cables, 
the Austrians propose the following apparatus: — 
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The apiuinitiis nmKiHts of :i pilvaiiir ohain (f) (tijr. ^h <*<*iii- 
|n»khI of many aluHiriually larp* Siiu*4**s fl<*iiu'iitH« and an 
indiirtinn-spinii (/**). 

This s|iinil IK wnnnd anHin<l a liumlli* of \vin\ an*! ftinnH 
I>jirT i»f flif rir4*uit. Tlio curivnt cnti-rs from tIh* inilu(*flt»n- 
hpiral tiiriiti^rli tlif ;r:ilvanosi'o|N* {a) tlu* l^ir (/i /<)« ^vliirli liy 
m(*anH of tlu* hanilli* (//) (ti^. !*) mn h* i|uirkly raiM^l, and In' 
|ilan*«l iiut of (-«>nnn-tit»n with th<* ki'vs (// t), Kt^r thin |»ur|Nisr 
thr |ilati' (h h) {\\^. !*) has on its lnwcr sidi* aftarh«*«l to it the 
in.snlatin;^ plate (i), whit'h tourh«*s tht* kt*yH whrn tlu* lv\vr(//) 
is pn'SM^l ilnwn. 

IvH'h nf tlu* ki*vs omtains a iIiM^onnti-tinfr t«to|»|MT (N)« ami 
a liin<liiip M'r«*\v (A), tn whirh tlu* i.-:iMi* lfsitlin;r to tho tor|H*4l4> 
in 4|ti<*Nti<*n is fa^tciu-^l. 

Wlu*n, th«'n, a tMrin-^h^^ for inNtaiui*. Xi*. •{ - istonrlunl, tho 
rnrn*nt pasM's throu^rh C\ /•'.#!, A, /\ \vin*\ aiul toriM-^lo' intii tlu» 
watrr. To tlu* krys an* alM» attarluij thr win-** (»/ #/ d #/>, At., 
whirh lfa«l to tlu* arr-sha|NM| inMilator (c**), whrn* tlu'\ i*n«l 
in a hiittnn. On this insniator tlu* nnml4-rs of tlu* ^v^•*^ll 
t4ir|NiliN*H ar«* markfij. A iiu*talli<* haiul {X) sli«i<*s on iIu^m* 
iMittitn^; fpini itH iiu'tallir axK* tlu* win* ( f) hsuls to the wrak 
piKanii* I'liain (<"). Tlu* «ith«*r |h»Ii* nf this f*liain is in i*on- 
nt*<-ti«»n \\ith a Mf*iin«l pil\ant»r«4'i)|ii* (/«) an«l with tlu* Hat4*r. 

A ti>r|N-ilo having: i'XpIo<liil fur iiistaiu*!-. Ni>. •(- tlu* l(*vi>r 
(//) iif tlu* l-:ir (/*/#) is (piiikly pn-wMtl ijown, wlu'n*liy tlu* 
t'xpjiiiiiii;^ ap|>:ir.ittis ( ' ' aiul /**) i^ plaM*il tint of conniiiitiii. 

Tlu* h.inil (yf ) is niiw nuixt^l ii\«'r tlu* huitiin** ini ('••)• 
\\h«'H-hy I'ftiiiu'ctinii with all t«>r|H^I<«:s, on«* afi«*r ani»tlu*r, in 
i*-*t.iMi-hi-«l : ;\n tlu'ir fir/i->, lu'Wi-xi-r, an* still witluiut the 
riii-iiit, nil I'Xplti^iiin fan taki- pl.i'i*. 

WliiUt thi- han<l (X) is U*in;r tiiriuil, tlu* ;r*ilvan<i^i*ii|M* (A) 
i«% til U' ••K-mtm-'I. Sii foimn as tlu* haiul (yf ) tiin<*lu*»» thr Imtlon 
of tlu* \M\*' liMiliii;: t«i tiiri"^!**' tlu* rin-uit is i li»»ii|, tlu* rurn*nt 
pan^ini; thr<iii:;li A, f\ yf, #/*, f' intu tin* iMMf nf turj**"!!*', ami 

thpiUt^li !l- l»;ili* fihl tntik thi* W:iti*r. 

i: 
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This is indicated by the needle of the galvanoscope (6). 

The stopper (5) is removed from the kejr^, the bar (h h) is 
replaced in its former position on the keys, and the hand (^) 
is pointed on zero (insulation), whereby the state existing 
before the explosion is re-established. When (what generally 
will be the case) a larger number of torpedoes have been placed, 
from eight to twelve are united into one group, to the number 
of the groups thus formed the number of bars (A A) will then 
have to correspond. 

These groups are also marked on the insulator (c c). A small 
electro-magnet is placed in the cable leading to each bar; it 
attracts its anchor whenever a torpedo belonging to the group 
whose cables converge in one bar explodes. A small trap is 
opened by the magnet attracting its anchor, and the attention 
of the operator is at once directed to the group in which an 
explosion has taken place. 

The above-described process is now applied to that bar with 
which the cable of the exploded torpedo is in connection. 

2. (See figs. 1 and 2.) Another self-exploding contact- 
torpedo has been proposed, the construction of which is much 
more simple, because the principle involved does not suppose 
the necessity of keeping the fiize without the circuit previouslv 
to the moment when the torpedo is struck by the vessel. 

The contact mechanism is placed in a flat chamber, as is 
also the case with the Austrian torpedo. In this chanil)er is 
fastened a cross made of metal, and by small blocks insulateil 
from the case of the torpedo. 

From the centre of tliis cross an insulated wire leads into 
the fuze; the second fuze-wire leads out of the torpedo into the 
water. At the end of each arm of tlie cross a deep metallic cup 
is placed, into which a wooden buffer readies, without, however, 
toucliing the cup. Tlie buffer passes tlirough a ring of thick 
cjioutchouc, that, l)eing attached to the torpedo by t^crew-rimrs^ 
supplies iho place of a stufiing-lx)x in a simple and efficient 
manner. 
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Of tlu»**ii ImfftTH thi're are four (//, /'\ //, //) ; tlM'V will tuiifh 
tilt' cup into which thry n-sirh at hour* |Nniit, wht*ii a din-ct or 
hitrnil i»n*ssuiv in exortcd on thrni. 

I'^irh hiiflrr haM a nniall lir.iss f.ipattarhiNl to tho vu*\ whirh 
enttTK tho (*up. These* tour f*a|is aiv ("onntH^tcil with <NU'h oth(*r 
an<l with the* csiMr Ifsidin^ to the Uittrry hy the wry phaMe 
ami tine insiihite«l wiren (cc). 

Whrii, thfii, a VfHwl pn*sM's, U^r instan<*«s huffei"* intt» it** 
(*up« the enrn*nt w«»uhl ]isish tVoni the esilih* (fi) through (A') 
into thr f-rosH, th<-n(v into the (\\7a\ aiul Uiek throujxh the 
water. 

The i]jriiiti4>n of the fuxe is efTei'ti'^l hy the in(hietion-h]i:irk ; 
the ap|*:iratUH uhc<1 iM that of M. JtuhnikorflT. 

An arninp*na*nt siniihir to the one aUive (leMTiUil irt um*i1 
for iintlin;r <>nt whieh tor|ie«lo haH expliNleil, ami whieh esil>le irt 
to In* (lrtaelii*i| from the Uir. 

F(»r this pur|Nise the exploilin^ ap|KinitUM itM*lf in iis«*«l ; the 
t4fit-han«l (yf ) may U* put in or out of connection hy mesiiiH of 
the simpK* stop|N*r arranp>ni«*nt (A). 

A siH*<-ial tot-Uittrrv is not lUNtYMirv, sin the ein*uit in onlv 
i-«»mpl«*te«l when a preiwuru im exerteil on the huffers of the 
torju^lo. 

For the f*onne<-tion of the c:ilileM with tlH' in<lurtion-»p|in- 
r.ituf (/i'), tli«* Uir {SS) in nseil; it in hiniilar to thr Uir (A/i) 
alrtiM* 4ii-M'rilM*«l. By niisin^ tluH Uir«aml insertin); the stopi^T 
(/'), liiily that 4';iMe is f'onm'<*t«'«l with the imliietion-:ip|KinitiiH 
whjrh is inilic*:it«N| hy th«* iiumlier to whieh the han«l (yf ) |MiintH. 
( fi) is a pilvanoM*o|M* whirh inili(*iit«i< the expltMh^l tor|K*«lo« 
To ti>t the inti*;rrity of the mMi-s U*fon* an rxplosion haH 
taki'U phifv*, it will, with either of the (h*M*riUil arninp*mentfi, 
U- n«it-?<u<irv t«> 4-x«*rt a pn-»««un* on tin* huffers of that tor|ie«lo 

thf i*:ili|i* «if uhirh is to U* teMeil. 

It mu.-«t 1 4* ^raht«^l that the toriN*«lo ileMTiU^l un«lrr No. 2 
i^ not li-.*y« inp*niou% an«l hy tar of a nion* hiniph* (^»nMru«*ti«in 
tliaii th«* Austrian M'ltH*\p|oi|in^ eontai*t-tor|N*«l<>. In either, 

K 2 
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however, principles are involved that are based on a com- 
bination of mechanics with electricity, from which results an 
apparatus, the complicatedness of which must leave serious 
doubts in regard to the absolute certainty of explosion after 
such a self-exploding contact-torpedo has remained in the water 
for a certain length of time. 

That the cost-price of this class of torpedoes must be very 
considerable is evident. 

The peculiar advantage of the electric torpedo over all 
self-exploding contact-torpedo consists in its not interfering 
with the passing of friendly ships. The electric self-exploding 
contact-torpedo even may be rendered perfectly harmless by 
temporarily breaking its connection with the battery. 

For this reason the electric torpedo is the only one that 
could be used for the defence of a gap in a line of obstructions, 
which it has been necessary to leave for the passing in and out 
of the vessels of the national fleet. 

Another advantage of the electric torpedo is the certainty 
of its explosion, even after the torpedo body has become 
embedded in sand or mud. 

The self-exploding contact-torpedoes just described would 
in such a case not be of any value, nor do they promise to lead 
in localities where marine worms are very destructive to anv 
better results than those which were obtained with Singer's 
torpedo in Grant's Pass and the Bay of Mobile. 

The necessity of sinking the cables to a deptli that will 
protect them against being torn or otherwise injured by a 
vessel passing over them, would fairly indicate that electric 
torpedoes should be used for the defence of deej) channels only. 

When it is required to defend a channel which is not 
deeper than 20 feet, the cable will liave to be simk to the 
bottom of the channel : in deeper channels the ciible should Ijc 
placed at least 26 feet below tlie surface. 

How necessary it is to test from time to time the integrity 
of ihe cables leading to the several torpedoes may \>e under- 
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M<mnI froiii the tlict that the AV/r Ironsul^B roinaiiH*.] tor fiillv 
oiiL* hour ovi*r a heavilv-^'har^T^Hl 4*K'<*trir t(»r|N>4ln, whose irxplo- 
Hii»ii was prevent^'*! l»y a <K'tiN*t in tht* <':ihlf, 

Thr t'ollowiii^ ohji*<:tioiiK iiuiv liu urp.^! to tho <*l«-('trii* M*lf- 
cx|»l<Mliti;r c*oiitart-tor|K'(lo. 

1. Klf-«'ti'ir tiir|N««|iK*s Iviii^ tiioKt siiitalil(> for i1«n*|i fhaiiiH-ln, 
aii«l for tht* il«*fr:i(r of *riip^ in liii«*^ ot'iiliNtnirtioiis, it iiiav l-c 
assuiu«*.l that the* rl«*<*tri<' M'ir-4*\|i|4Nlin;r <'*»iita<'t-tor|ii*.lo (*tiiiltl 
1ii<»st a<lvalitapN»iisIy In* uk*«| tnr lh<- I»t]r|MiM's of 

('I.) lK*trii4iin;r:i(h*«'p<'haiUH*l whrii, rs|nNMally il'thc* tor|K*«lo 
is |ilaoNl i»ii tht» iNittoiii of th(* (*haiiiu*l, win<l an<l mud, uiariiM» 
Worms, aiiil mm-wi^iIk wouM not U* lonj^ in inti*rf(*rinfr with 
th«* M'lf-i'.\|»l«Nliti^ arnin]jri*mrnt of thr toriHnlo in a mannt*r 
whii'h, after all« wouM n-4]uin* the toquilo to In* drvfl fn»m the 
lisitti»rv on shon\ 

(A.) iK-frndin;: :i pip in a line of nlistnirtii»ns. 

\ Mir«tnu*tions, as in a |in*iv(lin^ chaptrr has Uf*n Kiid, sli«»uM 
always U* 4'>tal>h'sh<'«l within cflTt't'tivr ninp* i»f shore-liattt'ries. 
Thi* pi|» l«*ft in th<* lini* of o|l^tru^tions ft>r thr |i:issin^ in and 
out of frii-ntllv vessels is, therefore, so ni*:ir to the shon* that the 
exact |Ne.ition of a vessel jKissin^ the pipdurin^r day-time iiuiy 
U* aM'«*rtain<-«l without fail. In this <*;ise, an eleetrie tor|K*ilo 
ilnnl from th«* Uittery on shon* woul<l in its efl'eti U* just as 
unrrrin;r as a s4*lf-ex|il4M|in^r <*ontaet-tor|M««lo, 

That thi'i'nemy should umlertake to ton*** a ]iasKip> tliPHi^h 
th«* pi|» during a dark ni^lit or fo^;ry wesiih«*r nuiy U* |Nis»«iiile, 
hut is not liki'ly. If th«* strength of a s4|uadron station«'«| at a 
MiN'kadt-*! |Mirl is surh :is to jtisiity the running out «»f the 
Mpiailmn, and ri^k an •*n;r:ftp*nH*nt with th«* «*n«*my i^'yoinl the 
nn^'^i* of tilt* sh«»ri-UittiTii-s, it wouM u|(|N-:ir that the H]uadr«>n 
i.*« aUo aiii*i|uati.* to the task of ]»n;ventin;r tht* enemy's Hlii]M 
fn»m f<iri'in^ a |mmkip* thr<»ii^h the narn»w pip in the line of 
oltstrurtiiins durin^r a ilark ni;;ht. 

-. KI«-«-trie •^•lf-<-\pI«»«Iin^ o»ntaet-torj«iI«ieH are \vv\ o>nipli- 
f.in-*! and \«'r\ ot^tlx. 
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3. They can hardly have any greater effect than the friction- 
torpedoes described in Chapter XIV, 

4. They are liable to get out of order after having remained 
in the water for a certain length of time. 

5. They require much adroitness and time in being placed, 
while other self-exploding contact-torpedoes may be placed at 
the rate of four and five in one hour. 

These are some of the reasons on which American engineers 
are basing their objections to electric self-exploding contact- 
torpedoes. As above mentioned, electricity will be the only 
suitable means by which to fire torpedoes placed on or very 
near the bottom of a channel, or in a gap in a line of obstruc- 
tions. For all other purposes, however, we should prefer the 
torpedo described in Chapter XIV. 

The extra sums of money, the time and labour expended in 
the fabrication of these electric self-exploding contact-torpedoes 
would, according to the idea of American engineers, be more 
judiciously employed towards the establishment of a thorough 
system of lighting up the channel and water approaches. 

In connection with the subject of firing torpedoes by 
electricity, we give here the following extract from a very 
interesting memoir by Professor Abel, F.R.S. (See Plate XI.) 

" In tlie first experiments on this application of the niagiieto- 
electric current, a very large powerful magneto-electric machine 
was employed, wliich had been constructed by Mr. Henley (and 
had been exhibited by him at the Paris Exhibition in 1855). 
The principle of this instrument was precisely the same ;i8 
that of the machine devised by Mr. Wheatstone for ring-inp: 
magneto-electric bells. Its armature, instead of being rotiited, 
was suddenly detadied from the magnet by means of a lever. 
It was soon establislied by a few experiments, that, even with 
tliis instrument, gunpowder itself could not l)e igniteil with 
any degree of certainty. Kesult^ obtained with Stathanrs aiul 
otlier fuzes, though superior to tliose furnislied by gunpowder 
al(»ne, wuie still far from siitisfactory. The first efforts weru 
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tliereforu illructcNl to the tliHooverv (if ti Kiiital»le a^*iit to wrve 
as a iierfvctly ct.*rtain iiicMliiiiii (or |»riiiiin^ material) for rfrirt- 
in;; tlie ipiition of cliarp^H l»y iiu^-jiiis of tho ina;rni*to-(*lc'C*tric 
iiiachine. For thin |»ur|ioHe a variety of c*oiii|MiuiHlri and 
mixtures of a more or less Hensitive diameter, were prejiaretl 
for trial with the ma^riivt. 

** Many of thesi* c«»m|Nwitions furnishiMl n.*siiltri to a cxTtaiii 
extent tavounil»le, a numlier of fu/es |irimi*<l with them havinj; 
liei^n tired in sue«x*ssii>n with the ma^rn^'t, and froni two to ftuir 
rhar;^*s in one circuit havinj^ lnvn i^ruited, in a very few 
instancies. Hut no jierlit't cvrtainty of di^^liarp.* was attaineil 
witli any one of the materials useiU the attempt to tire a fuzu 
Urinj^ freijuently unKUc*ceMsful, while no difTeri^nce lietwi*en it 
and a successful fuzt*, containin); the Kuue i*<»m|H>hition, could 
\tQ dete<,*te«l hv a caireful examination. 

**Some suci\»«sful results, oht a i net 1 ac(*identallv with one of 
the cx|ierimental (*om|M wit ions, which had lierome damp l>y 
ex]M»sure to air, led to a trial of the eflivt of nioihture in pn^ 
nmtin^r the ipiition of l»ut sli^rhtly sensitive com|Nl^itions, and 
it w:is ultimately icMind that the impre^^nation of onlinary pin* 
]M>wder with a small amount of nuiisture (hy an ex]HHlient 
similar in principle to one adopted with (*«»nsidenible suit^iw 
hy Taptain S<*ott, I{.K.« in conn«-<*tii»n with charp'n to U* tiri'^l 
liy till! induct ion-<*<»il machine) riMideretl its ipiition hy mcsum 
of tin* mapiet a matter of certainty. 

**Sime im]irirt;int pri'v'siutions wen*. Iiow«*ver« iiidis|«*nHiihlo 
to the attainment of this detinite result. If the sli^^htly damp 
]iiiwder wjis empliiynl in a linely divii|e«l (*«»ndition, it very 
fn-<|iirntly U^'anie cnk<««l U'twt^Mi th«* winMcniiinals in the 
fu/4% aiiil the «*urn*nt woiilil then |vimh thn»u;;h the ci»m|iositioii 
without ipiitin^r it. This w:is foumi U* take |»inci» «ic«'sisitinallv 
evfii when the |iowik*r w:is eiiipIoy«'«l in its nripind ^rnmular 
oiiiiliti<iii. S'Vend attempts wen* made to civen*«ime this diffi* 
culty hy iniidifyin^ the funn and |ioNitioii cif the tenninals or 
|Milr> in the fuzA*, anil I at last c«iiitriv««i| :i |ierfe«*tly sui^Tt^fiil 
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arrangement, in which only the sectional surfaces of the ter- 
minals, consisting of fine copper wire (0*22 inch diameter), 
were exposed in the interior of the fuze (see fig. 5, Plate XI.) 
so as not to project at all. The prepared gunpowder, therefore, 
simply rested upon the surfaces, and a perfect uniformity in 
the action of the fuze was attained. The priming composition 
consisted of fine-grain gunpowder, which bad been soaked in an 
alcoholic solution of chloride of calcium of a strength sufficient 
to impregnate the grains with from one to two per cent, of that 
salt. The prepared powder was exposed to the air for a short 
time, to permit of a sufficient absorption of moisture by the 
deliquescent salt. Upwards of 500 quill-fuzes (of the de- 
scription employed for firing guns), primed with the prepared 
gunpowder, and fitted with the arrangement of the terminals 
above referred to (fig. 5, Plate XL), were fired with the larger 
lever-magnet. The failures did not amount to more than 
3 per cent., and were all proved to be due to defective manu- 
facture. In the experiments with these fuzes, one or two simple 
rheotomic arrangements were successfully employed for effecting 
the rapidly successive discharge of a series of fuzes. 

*' The above fuze was found to be easy of manufacture and 
permanently effective. AVhile, however, it presented a certain 
means of effecting the ignition by the aid of a powerful niagiiet, 
of single charges, or of a large number to be fired in moderatelv 
rapid succession, it was inappliciible to tlie ignition with cer- 
tiiinty of more tlian one charge in circuit. After a gre;it 
number of experiments, I at length succeeded in the production 
of a priming material for the fuze which greatly exceeded in 
sensitiveness any of tlie other compositions liitherto tried. 

"The new priming composition consisted of a very intimate 
mixture of sul)-pliosphide of copper, chlorate of jx)tassa, and 
levigateil coke, the latter substance being emj)loyed to add to 
the conducting power of the mixture, wliich was found other- 
wise to be insufficient. 

*' In tlie cour.-e of experiments suljse(]uently carried on \vith 
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fii/«*s wliirli (.-ontaiiit**! this c*<>in|N)sitinii, it w:im fuiiiifl that a 
hli^lit resiiliR*, miihistiii;^ |»riiiri]Killv of the o)kt* riii]>K>V(*<ly 
iNx';ihioiialIv iviiiaiia*^! mi tiie tfiirisMt*s of tin* tiTiiiinalH in the 
lii/A* aftor its <liM*har^%aii(l iiv funning a pnnI (i»iii|iu'tiii}^ link 
lii*twit'n tla*ni«intiTlm*«l withanv tutun* I'tlifts nf thr niapirtic 
4'iirreiit in othrr ilirtH'titms, hy tin* «*stalilislina*nt of a (*finipleto 
rircMiit. Thin nltHtai'li* to tin* ]N*rt*(*<*t sia-i*cs8 oi* th«' <-oni|Misition 
\vaH«*ntin*lv n.*nii»Vi'«l Wv the* Hiilif^titution tor tla* < .«k«* of another 
ni:iti'riaK nion* iMhilv actiHl on hv the ehlomte of iNitaKKi antl 
an>\vrrin;^ i*«|ually well an a (*i>n<luetin^ nH*<liiiin« namely, the 
hul»-Mil|»hi<lt* itf (*ii|»|ii'r. Xo inhtanit* h:is iN*i'urrnl in the iUm- 
rhar;re of N'Vi'nil tliouKin<l fu/«*s« |irinu*il with the niixtnn* of 
hnl»-|>lios|ii<h* ami HiilKhul|>iii«le of (*o|i|ier with ehlorate of |Nita»«Hsi 
in which tla* terminals have not Uvn fouml quite fn*«^ from 
ailhereiit resiilm* after the i;riiition. 

Th«* Kuli-]ihos|ihi<le of eo|i|H*r, whieh is proflure^l at an 
elevate«i teni]N*nitnn*, is a eom|Miiin«l of very htahle ehanieter, 
antl the mixtiin* of the tlin*«*4-onstitnentM in ijuite uh unaltenihje 
as tia* «*.\|»l«isivi* niixtur«-s whirh an* in p'ner.il nhe for th«* |>n>- 
paration of |N*rru.shion-<'sijis, Ar, Tin* htahility of the mixtiin^ 

ha^ alre:i«lv lie«*n Hul>mitte<l to verv Mitisf:ietorv t<*ftii. Vu'/A'H 

• • • 

|>rini<*<l with it have* lieen lountl to have \t*sX none of their 
<l«-lii':n-v anil tvrtaintv whi*n trie<| nion* than two vesirs after 
|iri*|i:ir.ition. Tin* hiil»-|iliiis|i|ii<le of «*ii]i|«*r, intimately Ideniieil 
witli i-liliir.ite of |iotaKKi, fonns a mixtnn* in a liifrli de^rri^ 
M'ii.sitiv«* to tilt* i-fli^'t of Ii4%it, an«i |NiKH*t4M*il, at tlie niiik* time, 
iif Hini*' |"i\\«'r iif i-onJnetin^reli^'tririty. With tlieeni|>liiyiiient, 
Imwi-MT, iif niajrni'ti^H'lfi'trie ni:ii*Iiineri of i*oiii|isinitivrly low 
jMiUrr, aMii in imm*?* ulnTe tli«* n-^ii^tant^* to U* ovrri*i»nie l»y the 
I'urn-iit i- i*i>n«*iil«-niMf, thit itimlnctin;; pro|ii-rty is not Miflieient 
til t'lmnri* tilt* i;rnition of tin* mixtun* i»y a^^ir»tin;; the |isisMip* 
(if tli«- ciirri'iit aiTiH*^ tin* inti'rniptinn in the niftallir eireuit 
{i,r, ai'P*M« tin* hniall tiiMano* i«*tw«*i'n thf t«'nninals of tiie 
will* in till* tn/i*). It munt U* Uihm* in min<i tliat tin* Mriliinff 
«liH|.ino'. ••! tl:«* «>|i;iM' li*t\\«i'n tlie ti'iininals arniM« w|ii(*li tlie 
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current from even a powerful magneto-electric machine will 
leap, is very small. With the large lever-magnet, the spark 
could only be produced when the wires were almost in contact. 
Since, however, it is indispensable to the proper insulation of 
the wires in the fuze-arrangement that the terminals should 
be at least one-sixteenth of an inch apart, it will he readily 
understood how essential to success, in operations 'with these 
machines, it Iz that the priming material should possess con- 
siderable conducting power. Hence the necessity of increasing 
the conducting power of the mixture of sub-phosphide of copper 
and chlorate of potassa; a result which, it has been already 
stated, was obtained in the first instance by the employment of 
finely levigated coke, and afterwards by the substitution of 
sub-sulphide of copper for that substance. Many experiments 
were, of course, required to determine the proportions in which 
it was advisable to employ the conducting constituent, so as to 
facilitate the passage of the current through the mass as fiir 
as possible, without interfering too much with the sensitiveness 
of the explosive mixture, or producing an almost perfectly con- 
tinuous connection between the two poles in the fiize, and thus 
promoting the passage of the current so greatly as to prevent 
the ignition of the composition. 

" The fuzes contrived by me for use with mjigneto-electric 
apparatus are of two kinds — the one being adopted for mining 
purposes and the other for firing cannon. The fuze for mining 
purposes (fig. G", Plate XI.) consists of: — 

" (a.) A head for receiving the wires which connect the 
fuze with the magnet and the earth. (Fig. G**, Plate XI.) 

" (h.) Of the insulated wires, with the terminals of which 
the priming material is in close contact. 

" (c.) Of a small cartridge or charge of powder, enclosing* 
the terminals, upon which the sensitive composition rests. 

"The wooden fuze-head contains three jxjrforations (a a, 
bbjCc) (fig. ()\ Plate XI.) ; the one parsing downwards throup;'li 
the centre receiver alx)ut two inches of double insulatcil wiix*. 
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Tlie other two i>erfonitioiiH, which ure {Nir.illc*! to esic-h (»thcr on 
eacli hiile of thv (*eiitr.il oiit% aiul at rij^ht uii^Iom to it, M.*rve for 
the ixH'cption (»f tiie rirciiit-wireH. The arniiip-ineiit for Keeuritif; 
the o»iiiieetioii of then.' with the itiKuhited wireM in the Wv/jch iu 
art iollows : — 

•* The piwe of iloiihle-covere<l wire alK»ve referretl to ih 
oripiially of a mflieieiit leii^h to aUow of the pitta-|ii*rcha 
lt.*iii^ reiiiove«l from aUnit 1 * inches of the wireK. TheK* Uire 
cikIh (if the line wires, which are made to pn>tni(le from tlio 
to|i of the fiize-he:i«l (a) (ti^. I»\ IMate XI.), are then pressed 
into sli;rht ^hnivcs in the wcmmI proviilcil f«»r the pr«»ti*<*ti(»n, 
and the extri*initv of iKwh is |isihse«l into one of the h(»riznntal 
|ierfonttions in the hesid, in wliich position it is afterwards fixiHl 
hv the intni^htction into the hole of a tifrhtly-tittiiifif pii*i\' of 
c*iip|iL*r tiilie, so that the wire is firmly wedp."*! I>etwi*en the 
winmI and the exterior of this tulie, and is thns at the ssime time 
hniu^ht into chise omtact with a com] Kir.it ively larp* siirfact? 
of metal. It will lie seen that it is onlv ne<'esKirv to fix one of 
the circuit-wires into i*:ich of thcM* tuU*s in the op|Nisite sidi^M 
of ihe iuzc-hesid, in onler to ensure a sufiicieiit and |K*rfectly 
distinct c<»nn«x.*tion of esich one of them with one of the insu- 
late«l wires in the fuze. 

*'The ph«isphide of (*«ip|N*r fuze for firin^r rsinnon (li^. i^^ 
Plate XI.) differs somewhat in e« instruct ion from minin>r fu/e. 
The heail is sfifuewhat lonp*r, and of Mich a fonii that the 
d<»MlileH-(iverei| wires are o^mpletely enrl(w«l in it, the* lower 
extremity of its ivntnd |ierfonition still ri*mainin)r friv to 
re«i-i\e th«- t«ip of the (|uill or <"«»p|M»r-tulie, whieh is charp'<d 
wiih ;ruiiiMtwder in the same iiiaiiiier as the unliiiary tiilic* 
arniMp'iiieiit fi»r tiring e:iiinon. The plan ori^rin^Hy su^p-stevl 
hy M. Sii\are, nf arranpii;: the ehar)rL*s in divide«l cin*uits, 
wa.H next triitl, and furiiish«*«l far more sue«^-M»ful results. The 
siiiiultaneiius i^nilimi nf twenty-five eharp-n was re|ie:iti*dly 
i'|]ifli"*l ; an<l fnrty rharp*?* were himilarly «'\pl«ii|Ml on M*venil 
cNi-,i^i«>ii«i. TheM* rv^ultf» ueiv all iihlaiiie«l with iIm* larpe 
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magnet constructed by Henley, the current being established 
by rapidly separating the armature from the poles by means of 
a lever. By a simple arrangement for shifting the connection 
of the main wire with the exploded charges from them to a 
second series, similarly arranged, twenty-five were almost 
simultaneously ignited on allowing the armature to return to 
the poles of the magnet. 

" The system of firing charges by means of magneto-elec- 
tricity, with the aid of the phosphide of copper fuze, having been 
thus far successfully developed, a series of experiments was 
instituted at Chatham for the purpose of thoroughly testing its 
certainty and applicability in the field, and subsequently for 
ascertaining the extent to which it admitted of application to 
the explosion of submarine charges. These experiments ex- 
tended over a period of six months, and were performed under 
various conditions of weather. It will readily be understood 
that the best and most simple method of connecting the fuzes, 
enclosed in the charges, with the branch-wires and the earth, 
of arranging the experimental charges for explosion, and of 
carrying out the various small but essential details involved in 
the operations, were only gradually arrived at ; and that, con- 
sequently, in many of the first experiments, which were onlv 
partially successful, the failures were traced to causes uncon- 
nected with the efficiency of the magneto-electric apparatiis or 
the fuze. It would be suj)erfluous to enter into details >vitli 
regard to these preliminary experiments, however important 
they were at the period of the investigation. The description 
of the operations at Chatham will, therefore, be confined to 
those which were cjirried on according to the plan which M^as 
ultimately proved to be most efficient. The magneto-electric 
apparatus employed in all the field experiments was ]Mr. 
AVheastone's arrangement of six small magnets, the whole 
apparatus having hoen enclosed in a box, so that the onlv 
exiH)sed portions were the binding screws for the attachment 
of the wires, a handle for setting the armatures in motion, and 
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a kov, i»v tlif 4l(*|iressiiiii of wliicli, at ajriveii hi^-nal, the cirniit 

"'To i*iiiiilf>v flic* instriiiiRMit at aiiv iiHUiiriit, onlv tli«* f(»l- 
i • • • 

Inwiii;^ o]ii*ratiuiis wvre iiiivsssiry :— Tlu* iiihiilati««l win* ami tlic 
i*ii|i|ii*r wiiv |isih^iii;; to tin* osirtli vrvtv ti.\t*<I to tin* ap|i;ir.itiiH 
i)V iiiiraiis «»r liiii«liii;^ mT(*ws; tht* iiihtniiiiriit was raihni fn»iii 
till* ^touihI IivUmii^ |»la(*(*<l on its {isirkiii;; 4*sim*; at tliat Iii*i;;Iit 
a man nmM «i|H*ratt* witli it wlicn in a kntflinir {Mihtun*. At 
tla* hi;^naL * HiMiiv/ fli«? liandK* was tunml with onr hanil so as 
ti> (*:iiiM* tli4* arniatiircs to n^volvi* with tin* ;rn*at<'Ht |MissiliK* 
vcliH'if V, whilst tlu* other han«l was pn^sMil aptinst one (*ornrr 
of thr in>lrunii'nl rluM* in tlu* krv, ^4l as to sti*ailv tla* Inix antl 
tu U* ri'aily, at tla* Ni;^nal * Fin\* to i|«*|>n*sK th«* k«*y with 
till* ihiinih. TIh* (*«»Mn<'<'tion of tht* instrument with the «*sirtli 
was eifiH'ii-il SIS folli iws : A ni<Ml(*r«tti*ly eh*2in s|i:iile was M*liN't«'«l 
fmni amon^r thuM* um**! hy the men in <li;r;riii;? liolrs fi»r tlu* 
ehar;res. One <*nil nf a pieet* 4if stout e«»]i|N*r win* was |»la(*t*«l 
untlrr the «-«lp* Iff the ^|la«K^ so that when the latter was firmly 
fnn>**l int<i the ;^rnun<K the winr was |in*ssi«il hy the esirth on 
iNitli ^illl•s a^^iinM the inm furfaei*. Th«* {irotnitlin^ win* wsis 
wnuinl «»no* ftr twiei* muml the Inittum of tli«* s|iail«^han<lh*, ami 
thfu attarhiil u* the liimlin;r->4'n*w of th«* ma;riiet. 

"Tin* ;rutta-|>ereha-<i»vrre«l win* um^I in tin* ex|M*rinientM 
havin;; U-i'ii in <ie«';i^i<inal MTviii* at Chatham f(»r M»mt* \t*:irK, 
th«' ii<itin;r ha«l ^u^taine•l Mime injury in two or tlin*«* |>laei*s. 
Su«*h ih'tii'ts wi'n* pniti^eti*!! fn»m |l•>H^ihlt* ointaet with the 
earth hy m«*ans tif watc*r|ir«Nif elntli or sln^'t in«lia-ruhU*r. 
Tin* t«ital h-n'Mh of win* um**! wis hhl vanls, of whit*h WK> 
wrrr •Att-n^h'^l, 1> in;r ahin;; iIm* ;rroini«l. 

"Til till- 4*\tt«'niitv iif till' ii»\fni| win* a numU*r (fn»m 12 
til H.'O itf pii'w-^ itf similar inrtulatt**! win*, varying in li'ii^th 
U'tuo'ii thi«^* ami hix xanU, ainl M*r\ in;^ tn etiniifi't it with the 
iniliviilual i'li.irp*% w«'ii* attai'lii^l in tin* fiillfiwin;r manm*r: « 
AUiut f«ix im'h«*t Iif till* i*3itn'milv of tin* main uin* ami of «-;ie|i 
«*t tht* hnini-h win*^ wiTt* lai«l Icin* ami i-liiin-^^vl ; tl ml nf the 
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former was then surrounded with those of the latter (placed in 
an opposite direction), and the whole tightly twisted together 
by means of pliers, so as to be brought thoroughly in contact 
with each other and with the main wire. The twisted \^res 
were then bound round with moderately fine copper i^rire, -which 
was made rigid with pieces of stick tied against it, and the 
whole securely enveloped in a piece of waterproof cloth or 
canvas, to protect it from damp and contact with the earth. 

" These connections, though of a very rough description and 
most readily prepared by any soldier, were thoroughly eflfectuaL 
No instance occurred, in the whole of the experiments, of the 
failure of a charge which could be attributed to an imperfect 
connection of its branch wire with the main wire. 

" The following was the method adopted for connecting* the 
fiizes with their respective branch wires and with the earth : — 

" The fuzes, as they were manufactured, were always fitted 
with two pieces of covered wire twisted together (fig. 6**), which 
were tightly fixed into their proper positions by forcing a short 
pin of copper wire into the holes of the fuze-head. They were 
thus ready for insertion into the bag or other receptacle con- 
taining the charge of gunpowder, tlieends of the covered wires 
protruding from tlie opening of the latter to a convenient dis- 
tance for effecting the junction wnth the branch and earth-wires. 
The extremities of one of the fuze-wires and of a branch-wire 
(from both of which the gutta-percha was removal to a distance 
of about two inches) were connected by hooking them firmly 
one in the other witli pliers (in the manner shown in fig. G*). 
A piece of fine copper binding-wire was then twisted over the 
whole of the connection, and the joint was finally enclosed in a 
small wrapping of oiled canvas, in a manner similar to that 
adopted at the principal junction with the main w^ire. 

" The extremity of the other fuze-wire was attached to an 
uncovered copper wire, of sufficient length to bring the Avhole 
of the charges into connection with e;ic]i other in this manner. 
The wire was fixed in a convenient position by l)eing twisted 
round short stakes or pickets driven into the ground, and its 
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cxtreiiiitioH were burio<l in the esirth, U*iii|Lr attarluHl iMther 
to siKuliTH, art altx*auly <lescTilK.Hl, (»r to ziiu* jilatos ulN>ut ei^rlit 
iiiclicrt 8«|uare. 

''Tli(* ex|ieriiiioiitrt iiiKtitutcHl at <'liatliaiii, with the ohjWtof 
applying tho tnapieto-i*livtric mrriMit to thi* ignition of hiiIh 
iiiariiie char^*H, were atteiuknl with ^^n^iiter dinimhifs than 
th<we which M.*rve(l to test the HVKteni in its apiilicsititm to hin<l 
(»|N*nitions: nevertheieMH, the ri'sultrt uhiniat«*ly attaininl wen* alno 
of a rlianirter to lead to thrtinite ami tavouniMe 4*<»ne!uHionM. 

'*Thc ni4*lh<Nl of estahlishin^ the <*onn«H*tionK of a (*harp) 
with tlu* wire and the earth <lifit*re<l natunilly in Mime res|teetM 
fn»ni the nnnle of pnNt-tHlin^ aln*atly di-scriUNh The rhar^fi'M 
of |NiW(l«*r were (*ontaine<l in c*;inisti*rH of h|iM*k tin, e3in*fully 
HiMrn**! s(» art to lie water-ti^ht.* The fu/e« with two wiren 
attarlu*«l as lieton*, the one a few ineheM lonjrer than the 
oth«*r« wart inrti*rti*«l into the rharp\ an<l lix(*«l in itrt j>ni|ier 
|NKtition in the esinirtter hy niraiirt of a hMtrtt^tittiiif; biinjr (^^e 
H^. 7, Plate XI.), |»itrthe«l u little dirttam^e into the ne<*k, and 
rut (»ut on oiu* hiflc, my art to admit of tin* hmp'r inrtulate«l win% 
while the Uin* |Kirt of th«* shorter win* wart finnly iin-MHt*!! hy 
till* (*«»rk apiiiirtl the inrtidt* of the ne<*k. The latter wart then 
oim|ili*tely tilli-«l up with nirltiNl pitta-iii*rrha, and the extremity 
of the hhort une«»ven*«l win* wsim U*nt Ui(*k over itrt hide, ho an 
to U> in rlost* (*ontaet with the metal rturfacv. In thirt manner, 
the enrl<iM*«l fuz«* wart hmu^'ht intf> pmmI nietallie rfinni*<*tion 

with the Wet esirtli or water hv whieh the r:inirttcr wsui rtur- 

• 

piumh**!. The inrtulat«*il win* |>n»j«Ttin); from the mouth of 
th«' eiinintiT wart (*onn<*«*ti*«l with one of the hmneh win*rt in the 
manner aln*aily d«*M*rilie«l ; hiit in onler thi>n>u^hly to |in»t«*<'t 
th«* mnni'i'tion from the water in whieh it would Un^iiine im- 
nii'rMil. a |iit*«i* of vuh^ini/ji**! india-nihU*r tuhiiifr, of rtuilahh) 
h'njrth. and a tin tuU\ mthcr li»np*r and wiiler than the latter, 
wtTi' Nli|»|iet| iin to the hniiieh win* U-fun* it wart J4iin«*«l to the 
fii/j-\\in\ ainl, when the junetion hail U^*!! efr«*«'ti'«K tin* imlia- 



* A AT vrMok ol thit nuiirrkl, •ocb m tQr|«nuoe-cMM, may b* tni^iytd, |«f»vadnl 
tkr% lir |a*Hrrtlr oftlnl ii«ii|r villi tiurin^ t^n^m ^ *<iir nClirr t|rBm|4ai4i i4 VArniftli. 
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rubber tube was pulled over it, and tied very firmly at both 
ends on to the gutta-percha covering of the wires (fig. 8). A 
small quantity of a cement (consisting of beeswax and tur- 
pentine) was rubbed in between the latter and the ends of the 
india-rubber tube, so as thoroughly to ensure the exclusion of 
water, and, finally, the tin tube was pulled over the joint and 
fixed (by compressing the ends), for the purpose of imparting 
rigidity to the junction, and thus protecting it from injury 
by any sudden twist or strain. By these arrangements, when 
carried out with moderate care, the perfect exclusion of water 
from the charge, and from its connection with the branch wire, 
was effected. 

The first trials of these charges were made in a shallow 
canal with a mud bottom, and from which, at the time of ex- 
periment, the water was receding so rapidly, that before the 
whole of the charges had been immersed, several of them vrere 
exposed to view, being partly embedded in the mud. Twenty-five 
charges were arranged, of which thirteen were exploded, though 
less rapidly than in the experiments on land. On the next 
occasion, when twenty-five charges were entirely surroimded 
by water (simply resting upon the firm bed of a pond of some 
depth), only four of the cliarges were exploded. Several other 
attempts were made to fire a smaller number of (ten and five) 
charges, similarly immersed, but in every instance only four 
were ignited. A careful examination into the cause of tlie 
invariable explosion of so comparatively limited a number of 
charges under water led to the followinc^ explanation : — 

It will be remembered that the explosion of numerous 
charges in a divided circuit by the magneto-electric apparatus 
with revolving armatures is effected by the action of an ex- 
ceedingly rapid succession of currents. The rapidity >vith 
which they follow each other, however f:;reat, cannot equal that 
with which the terminals of a fuze, enclosed in a small charcre 
under water, come into contact witli the latter after the explo- 
sion. The instant tin's occurs, a complete* circuit is cstablisluNl 
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tlintii^li tli<> Wiitrr, iim) :iiiy I'lirtlu'r iit'limi uf tlii> i-nrn-nt is ]it 
nmi- iirn'-it)-"!. Hv tin* liiiw, llnTft'itn'. tli:it fmir rliar;r4-^ )i:i<| 
\n^'n i;;iiitf<l ill cMn-iiu-lv nijiiil riiini-^simi. m :is in U* ii{>)Ki- 
n.-iillv f\|>l<H|<-<l itt i»iii>. II Mitlii-inil irilci-v:il <>|' tiiii<- lt:i>l in 
rt'silitv cliiiis^-.! t<>;i)l'iw tin* wjiI.t to iXMn-cnjiy tlw ^|l:l(■^• till<-'l 
fur it l>ri<-t' ]H-rii><I l>\' tlic ^Mims )inNliii-(N •■(' tin- litst i-\]ili»iiiii, 
athi thus In ^1l^ll in n|Miii. iunl iiitiiplctc l]i<* i-in-tiit wiih. ilit- 
t4>niiiii:iN nt' tin: fiiK-. It a|>- 
iHMrH juoUil'li: t)i:it. witli tli<- 
I'liililiiyiin'iil (if l;irp-r rli;irp-s nl' 

H«tw<lrr (hIihii cifrlii <niiii-<'»i wjis 
tli<- i|iiiiiility i-x|>lt>-)i-<l ill iMcli 
rlijir;.'.') wli.-n ilir volnnji. nC wiiit-r 

iliK|>l.i<-<-l liy il \|i|i>>ii'ii wniiM 

U- iiji.n' i-<'h-i'l'-ntl>lf. It jrn-sit 
iiiiiiiU*r I'f fljiirp'"' wimM U- i-x- 
plixlfl Ix-t'on- (Ik- (-irciiit i-oiiM )>•■ 
tiiiiil-li-t)-.! Iiy tin- wiil«T." 

Miihoil 1/ ■'/■liclii;/ Torfht->-iifJ'S. 
Mr. It. S:.[.iii.>. ..f b>ti.I<>li. 
uhiM- ^rri'.lt cXJaTifllrf ill fstjl- 
I'li-liiii;: tct<-;rr.i|i|i - Him-m ]>I;ii-«-s 
Iitiii 11111011;:' till- iinili<>riti<-4 mi 
kiiiiln-l Kiil<jo-ls. rti->iiiiiiii-ii-U tii«> 
|i>ll<>uili^ lll*'tlf>l I'nr ^•|■ti•-iNv'' 
Mi1>iii,iriti>- inilili- ti|'i>lii:il) ni/c : 
" Til*' wr.t|i|iinir i-* rfim 
Iroiii tli<- (u<i )■! >l> m| tlx- u'in-i-. 
ulii<'ii. Iiii'l U\u- :i)-iiit ltin-<- 
iinlii-. Jin- tln-ii oiiiii<'<itil (if 
|....il.|.', ^..Mri.-I). rnvi<>u»>ly u* 
j-iiiiiii;/ iIk- win--. :t \ti.-ll-tiilii);; 

■-. t'ltxiK- liiiL' l''''l if> "li'i "11 <M<-li •■ti-l. .iii>l ■•■■ '(III- '-ikI 

llif <-l->iiit<- tiiN- </•) iiifl 1).- -mall Ui\<-> (•■ :iii<l >/t l>iiiii-<l 
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in bronze, aro placed. These boxes press loosely against the 
surface of the cable by means of the india-rubber (yy). The 
projecting rim of the box (rf) has screw-threads, in which turns 
tlie mother-screw of the box (//). Between the boxes (c and </) 
the caoutchouc ring (A) is placed. After the wires have been 
connected, the boxes, and with them tlie india-rubber rings, 
are slid together, and (//) is screwed tight. Hereby the 
rings (ad) are compressed and close the space between the 
cables and the openings of the ebonite tube (&) so securely as 
to ensure perfect insulation. 

Jlfelkoil of introducing the Cable into the Torpedo, 

The introduction of the 
cable into the torpedo will 
be understood from the 
accompanying sketcli. If 
we are rightly informed, 
this also has been sug- 
gested by Mr. R. Sabine, 
of the house of Messrs. 
Siemens and Ilalske, Lon- 
don and Berhn. 

(A A) envelope of tht- 
torpedo, carrying a small 
collar (ii), (/^ 'nsulntt'.l 
cable, {(/ (/) stuffing-box. 
(ee and A A) caoutebor.c 
rings, (a a) thick caoul- 
chouc ring, which is 
comjircfiseil by the tijrbt- 
oiiiiig of tlio screw of (, 
iui<l /)), thereby effec-tin;r 
a jHTiniinoiit instiliitioii 
oft]i«M'abh.(/0. 




( 2r>i» ) 



CHAPTKH XVI. 

Tor/n'iloi's irhich are not SfljWjjJiMliwf Contact' Tor/ *e<ftH'Ji frtjuit'C 

an A/t/Hiratwi j\'r l>lnitrvativn. 

It is ul»vi<nis tliat it must lie just as i*ssi*ntial fur \\\v o|H»ratur 
on slmrr to asivrtain the exact {Ntsition of tlic vesst.»l wliirli lie 
intrihls ti» <lestn»y l»y his tor|K.Nlo, as it is iiwessjirv t*t»r the 
artill«*nst tn <riv<* liis ]»iet\* tin* ret|uiivtl «liri\*tiuu ami elevation 
U'lnir tiriii^r oii the vessel whieh is appruiehiii^ his Ivsitterv. 

Tht> oMet* ones of the niaiiv inetho<ls that exist for takiii;; 
oltM'i'vatioiis of this elass we may Kiiely su|>{m)S(* t«» lie known, 
anil turn, therefure, tiur attention at oncv to three very in- 
P'uitMis sy.Ht(*ms of more reivnt origin : — 

I. The Al»el-Maury system. (Plate XI., lijr. -l.) 

1'lie <li>tin;rui>hin«; feature of this sy>tem is, that the exaet 
|H)>iti«iiis of the sunken tor]H*4loi*s lii*infr first in<Ii<*:it<*4l l>y hu<»ys, 
thfir a/iiiiuths are taken, an<l then markc^tl on tlit* horizontal 
rin-Ii' «)f fwi» telrxiiiii's ]i|ae(*<l at <i»nvenit*nt stations. 

If till* |Nisitiiin of the tor|i«*<lu dues not elianp*, the liiH's of 
>i;rhf of the tw«» telesei»|M\s will iiiterM'^'t esieh other at the 
i*\art s|Mit at whieh tin* ti»r|M*4lo has Uhmi sunk, mi s4h>ii sis tlu' 
in'l«-\ F \\\\i\ y |Niiiit t4i the CMrresjMiniliii;r mark. 

Tli«* teles4'ii|ies an* <*<iniifM*t<N| with oiu* annther, an«l the 
ti>i'|M*i|(i with the t4*lesei>|ies hy a esil»li». This t-siMe is cim- 
th-<'ti-I with a kitlerv ^«anil with tht^ k«*vs(fian<l A), hv means 
(•f wliii'li. at i*aeh statinn, 4iiiin«*<*tii»n is e?*talili>hi*«l or hroken 
at will. The ouitaets tui the teli*M*o|ies aii* it»rnie«l |iy th*' 
lian«U tli«'iiis4*|ve.H; thev n«>t milv i!itli<*:iti* iht* numU*r i»f tlu* 

ti»i|HN|ii :it whii'li lli«* teli'^etilM* is ^il^l|t«*«l, hut a|s4» e|ii>«* the 
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circuit to the torpedo in question. Each observer, keeping his 
key depressed, follows with his telescope the movements of the 
enemy's vessel. 

An explosion occurs, of course, only when the circuit is 
closed, and this can be the case only when the vessel has 
arrived over a torpedo, or in its immediate vicinity. 

When there are many torpedoes, or when the stations are 
far apart, the intervals between the single contacts on the 
horizontal circle are very small, and the whole apparatus be- 
comes inaccurate. By making the horizontal circles very large 
— for instance, three feet in diameter — ^greater accuracy may be 
secured. It is also proposed to establish three or more stations 
in order to prevent embarrassment in case the enemy should 
succeed in destroying one or more stations. The cables have 
then to be arranged accordingly. 

2. In the second method (Plate XI., fig. 4), two stations 
are also required; they are established at points as little con- 
spicuous as possible. Each station is provided with an olhidode 
or telescope with which to observe approaching vessels ; also 
with an index by which the corresponding torpedo may be 
placed in connection with ihe battery. 

The battery is placed at one of the stations. After the 
torpedoes have been placed, they are marked by buoys. The 
lines of sight towards the torpedoes are then marked on the 
ground before the stations by coloured flags. The leng-th of 
the arc in which these flags are placed will depend on the 
distance of the torpedoes from the station; on the distance of 
the two torj)edoes, placed at the ends of a row, from each 
other; and on the distance of the flags from the station. Care 
should be taken not to make the arc too small. 

During night, coloured lanterns are used, which are dark- 
ened towards the enemy. 

The colour of the flag or lantern, or its inmiber, indicates 
the numlK^r of the tor|)ed<) which has to be j>laced in connection 
with the hatterv. 



APPAUATrP h\)H Olif«KKVATI(»N. 2lil 

It iri iHTOKKary to murk out M^venil |N»iiits in viwh lino of 
hi^rlit, ill onler to lie iiMo to re|)lace a niirnal at any oii«* |Hiiiit, 
ill niK? it sIioiiKl In' «lchtrnvi*«l. 

.'I. A tliinl iiiotli«Nl ih tlu' ttuv |»ru|Nis<Nl liy x\iv AiMriaiiH 
fi»r tlic* oliHcrvatitiii of a vcsm*! ap|)ro:K*liiii)^ tliiMr htatiiuiary 
toriH-ilot'H. 

The iiietliofl in Hiiiiilar to tlie one iiienti«)iieil iiihKt Xo, 1 
of tliis rliapter. 

Tlie Austrian to|NiM*o|ie ex)iil»it«*«i at tiie PariK K\liil»ition 
of IsVn is very inp*iiiniirt; its usi% li«»\vt'Vfi\ is liiiiit<*«l. 

(I.) It requires that liut mie mw of tnr|N*4|iHVH In* ]iIao*«L 

(2.) That this row U* a straight line, the aiipinient of 
which niii l<e taken on shore. 
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CHAPTER XVII. 

Effect of Torpedoes under Water. — How are they to be placed in 
reference — (a) to the Vesselintended to be destroyed; (6) to 
each other ? 

The eflfect of the torpedo on the bottom or the sides of a 
vessel will depend on — 

(1.) The distance of the vessel from the torpedo at tlie 
moment of the explosion ; in other words, on the niiinl)er of 
feet of water remaining between the vessel and the torpedo. 

(2.) The quantity and quality of the powder, ^iin-cotton, 
or fulminate used for the charge. 

(3.) The strength of the envelope containing the charge. 

As arguments, which are based on actual facts, will have 
more force than mere theoretical speculations, we enter iip^n 
our theme by first giving the names of several vessels that, 
during the North American TVar, were either destroye<l or 
damaged by the expolsion of torjxjdoes. 

In Chapter YI., the sinking of the United States' ^foiiitor 
Tecutnseh (Bay of Mobile, August oth, 1805) has already Ihxmi 
menticmed. The destruction of the United States' steamor 
Ilousatonic (Charleston Harbour, February 18th, 1804) ; tlio 
sinking of the (V)nfederate ram AWemarle (off Plyniontli, 
October 30th, 1804), and other torpedo boat-attacks, witli the 
circumstances attending them, will be found descriWd in 
Chapter XIX. The following are extracts from official rejxjrts 
made by officers of the United States' navy on the loss of their 
ve.ssels, or the injuries they sustained by the explosion of 
stationary tor|KMl(Kjs. 
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I. — L^tM of the I'tiittul Sdiies Inm-^hitl "^V//n*." 

•* rMTKIi StiTiV <ir\-llii\T >V«/»i*l/, 

-oil \AiJt^^ Kjwr. moiiiUr i;Siii, I-«JJ. 

'*SiK,— It iMniiiH's iiiv iMiiiifiil <lutv to aiiiiiMiiHt* U\ voii 
tli«! total liivs of tin: ;;un-lM)at Cain*^ wliilr iiiitlrr my (M»niiiiaiHl, 
i*r(»iii tli«* 4*.\pli»^ioii ijf two t4>r|N*i|m>^ uinlrr nr urar licr, phuv^l 
ill tlio Vaz«>«i Itivcr, m»iiic Ni\ti?<*ii inilfs Irniii its iiioiitli. 
• •••••• 

"'Arriviii;^ iirar tlio s|N»t iii«li«*:it4M|, wlini thr Ifailiii;^ ^wu^ 
Umt, tlio .tAinm>ni, was |virtially IiiiMni liy a Irinl in tin* ri\ri\ 
a litravv tin* of iiniskrtrv oin*ii(m|; tlir hti*aiiii*r roiiinifiKtil Uiek* 
iii;r at till? siiiH* tiiiii\ K'adiii^ iii«; to hii|»|N»M* hln; wan attac^kcnl 
IVoiii tin* hlioi'i*. I liastriinl up to Ii«*r sti|»|Hirt, wlif*ii 1 t'oiinil 
fli«* iii-iii;r ^vas tV(iiii the Mannom^ at an olijt*<*t, a l>lM:k of Wouil 
llttatiii^ ill till* rivtT. 

** I i»nli*ri'<l Iter to (*('asir liriii;r* aii<l to lowrr a Uisit to 
i*\aiiiiiM*. Tlifv either iliil not lM';ir niv onlrr or were loth 
to oU'V it ; aiitj, hhowiiijr im ^i;rii?* of twii'iitin;; it, I lowon^l 
oiH' of my own UkUs. Thvy fi^lnni it ii|i, ami foiiml it to l^; 
a |M»rtion of a tor|iu<lo which hail t*\|»l<H|ii| tin* «lay Urfon*. 

'* In till* nii*:inwhili\ tin* hrail of tin? Oiiro ha\in;r pit in 
towanU till* ^iiiin\ I l«irki*«l out to htrai;rht«*ii ii|» Mn';ini, anil 
fipliTitl thi* Manmfni to pi alH*:i«I hlo\v. ] hail ma«l«.* hiit half* 
a-«lo/j*ii ri*vo|iitif»n.N nf tin* whii*!, and p»ii«r ahiMil |«'iha|K* half 
a It'iiu'th, tin* Miiniuyni a litlli* ahi*a<l, li*a<liii;r, wht*n two Mniik-n 
r\|>lo«itiiih in i|iiii*k .*>ii<-i'«*K^ion i^i'urritl. oni* r]i»M* to my |«»rt 
i|ii.irt«-i\ till* othiT a|i|Kiri*iitl\ niiil<*r my |N.rt Uiw; tin* lattrr 
Ml M \i-ri' a^ to mi;^* tin* ;rnn*« ninh'r it Hinn* ilintainv from tlio 
• 1*^ k. She iiiiniin-ini**! to fill m» i.i|iiilly, that in two or thnv 
lii:riiil«'N till* wati-r w.i* o\i-r ln*r fun*!*:!*!!!', I hho\f«| her 
iiiiiin-<li.iti ly for tin* Uiiik, hut a ft*w \ar<U ili**tant. pit itiit a 
h.iw*^ I til :i iiii', hoiiin^*- t«i ki^p In-r lp»m **li«liii^' otT iiiti» iii^'|i 
w.itir. Till* |iiiiii|'o, •»fi-:im aiii| h.iii<l« ui*ii* iiiiiin-ili;ifi*l\ maiiiitil, 
;ili'l •■\«*l \ liiili^*' •{••III* |li;it (-■•ill«l l«'. lli*r ulioli- tl.ilni' W;iM mi 
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completely shattered that I found immediately that nothing 
more could be effected than to move the sick and the arms. I 
ordered the Quetn of the West alongside, and passed what 
articles I could get at into her, with a portion of the crew, 
the remainder taking to our boats. The Cairo sunk in about 
twelve minutes after the explosion, going totally out of sight, 
except the top of the chimneys, in six fathoms of water. I am 
happy to siiy, that though some half-a-dozen men were injured, 
no lives were lost. 

" Though I found we were in the vicinity of torpedoes, 
there were no signs to show at the time that any ^were in my 
immediate neighbourhood, the Marmora having passed ahead 
of me. 

" Very respectfully, your obedient servant, 

" Thomas 0. Sedfridge, 

"Captain Henry Walke, U.S.N., ** Lieutenant-Commaiuler. 



'* Commauding Naval Forces off Yazoo River. 



» 



2. — Loss of the United States'" Steamer " Barati de KalbS^ 



"U.S. Mississippi Squadron, Flao-ship Dhick J/aici% 
" Off Vicksburg, July 22nd, 1863. 

" Sir, — I had the honour to inform vou of tlie blowinir 
up of the Baron de Kalb by a hidden torpeilo, seventeen havinf^ 
been phiuted in the river, without wires attached to them. 
The water havings risen two or three feet during the ni<2^1it, 
enabled all the vessels but the De Kalb to pass over them. 

''I am not sure that we shall be able to raise the De Kalh^ 
as she sunk in twenty i'eet of water, and we amnot yet iiscertaiu 
the injuries ; but every eflbrt will l)e made. 

♦ «♦♦♦«« 

" 1 have the honour to rc^main, very res|)e<.^tfully, your 

obedient servant, 

"David I). Poutkr, 

•Hon. (Jii>k<»n WKi.i.h>, ** Acting Rear- Admiral, Com. Miss. Smiadixui. 

*• Sicrttarv of the N'avv.** 
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« 



.'{ it 4. — Loss of tht! t'fiitefl Statics Siefumr^^Otnyo^^ { Limtenant' 
Commander IL N. 7'. ArHold\ and of the United State^i 
Tmj " Bazley^' in lioanokc liirer^ ojf JaniesviUe^ JJectmber 
1>M, IS(M. 

M'nitko Stati>' Stkamkk Wy^ihuiuy^ 
Ktttijuke Kivir, N.(\, Ike lith, \>CA. 

** AnMIKAL, — I have the hoiKuir to make tht; iollnwing 

re|N)rt of tlie o|M*ratioiiH ot* the naval ]);irt of tin* e\|»e<litioii to 

capture ]{aiiilNAV IthitV, in oliedienee to voiir onlers of the 1st 

of l)«*<x;nil»er. 

• •«««•« 

** After steaming \\\\ the river, we arrive<l at a sliarp liond 

just l»elo\v tlaniesvill(% where I oanie to an(*hor for tlie iii^ht, 

the army foree liavin^ a^ri*(Ml to ecuiimuniesite with me at this 

town. After eomin;; to anehor in tlie Wvahisin^r* I niado 

si;rnal fiir the other vessi*ls to ilo also. In oln-tliemv to thin 

onler, tht: (H^stujo had stopfKil her engine, ami was just aUnit 

to let ;::o her anehor, when a tor|MMlo exphNJetl under lier on 

thtr |Mirt side, and shortly afterwanl another exploded umler 

her forward jiivot-pm, whieh was thrown over on the deek hy 

the eoneusNion ; tlie two exphisions injuring her so Uidly that 

she Kink in a tew moments, her spirHUrk liein^ aUmt three 

feet under water. Kortunatelv, no one was killetl on UiarJ 

• 

the (ffM'f/Oy and« with the excvption of a lew slight K^ratelies, 
no one was injuri*<l. The (Hsetjo ha«l sji;ir» ri)rK^*<l out ahead 
of her, to whieh was fasteni^tl a net for the pur|»osi* of esitrhing 
the t«>r|KHliH^, and two wen* found in the net after she sunk. 
Slie must have stop|N*«l dirwtly on tf»p of a line of these in- 
ternal maehines. Tht* ni;rht |kism*«| without tlisturUmci^ and 
in the mornin^r I <K*termint*d to K*nd the Jtachy to IMymc»uth 
to find out what the anny were doiufr. and to p*t nitions fn»m 

the S/tamrtK'k for the Otstyo*^ rrv\\\ • • • • 

• •••••••• 

•' I p»t till- liaztty a|iin;r thr \\\\alu>in;r, and sent Aetin^ 
A^si^tanl-l^lyma.Hter Sand> «>n Uiiird tf» take des|iiitt*ht*s to 
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Plymouth, and then sent the tug to the Otsego to get some 
men and an oflScer. When the Bazley had got within a few 
yards of the Otsego, another torpedo exploded under her, and 
she went down right alongside of the Otsego. By this explo- 
sion two men were killed, but none of the officers. 

" These torpedoes are made on a new plan, with an air- 
chamber above the powder, on the same plan as that used by 
Lieutenant Gushing. They are very sure, and every one we 
have picked up was in good condition, two of them bursting as 
we were hauling them ashore, but hurting no one. ♦ ♦ 

" When we advance any further, it will be necessary to 
have more vessels, otherwise we will be unable to patrol the 
river below us, and consequently the rebels will be able to lay 
more torpedoes, and blow us up on our return. 

" Very respectfully, your obedient servant, 

" W. H. Macomb, 

'* Commander, Com. Dist. Sounds, N. A. Sqnadroo. 
• Bear-Admiral D. D. Porter, 

•* Commanding North Atlantic Squadron." 

5. — Explosion of a Torpedo under the United States Steamer 

" Jonquil'' 

*' United States' Steamer JouquH^ 
"Charleston llarhour, S.C, June 4lh, IH*?;'. 

" Sir, — In ol)cdience to your order of the 5th of Marelu 
I proceeded up Asliley river, accompanied by two l)oats fi*oia 
the United States' steamer Home, to dmg tlie river for torjK^ 
does and other obstructions that mip^ht retard the pro<i;'ress t>f 
vessels. On arriving oft' the mouth of tlie river, I coninieiiced 
dragging, and soon liooked on to something which the l>oats 
could not stir. I then put over the quarters of the Jonquil 
a heavy 3-inch hemp-line, to which was attache<l a lar«ro 
f)0-pound grajmel, and started up the river. 1 so<m hooktMl 
on the obstruction, but was unable to stir it. I then toi>k the 
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line rnnvanl, :in<l tiHik it to tlio wimlhiMs, ami liovt* on it. It 
f-anii* hlowly, l»iit, owin^ to tlio irvi'tii wvi^Iit, it lirokr. ami on 
|M»rtions of it U'in^ lifou^Iit U|»« proviNl to U* a lrani«*\vork of 
pino lopt, Hpiketl to^t'thcr with huivv iron hpikcs. Its form, 
from wliat 1 kiw of it, was Hiiian*, an<l alNMit twenty to thirty 
ft't^t H|iian*, having its cvntrc tilitil np with h<*:ivy planks, and 
lH»h«Nl to tiM* loLfs. On each (*ntl of tin* fnune was pla(N*il a 
tor|N-i|i», nia<l«* of iron an<l i-oiiiral, havin;r on their Intttom 
fniir llan;r»*^ f«»r \*ths ami nut?», wliirli wm* riveti"*! to the lopi. 
TIm» tnrjuihifH w'rvr f*a|»;ihle of Imlilin;^ fri»m thirty to forty 
iMtinpIs iif |Miwiifr rarli, hayin^r a |N*rrus>ion-fnxt\ t«i lie i^nite«l 
hy Milplinri«* aciil in a ^l:iss yial. This fnunew(»rk was snnk 
with ht<in<*s, an<l at lo\y wat«*r was nlxtut two f<*«*t U*low tho 
Mirfa***', an<l aUint eiyht fift at hi^h water. Th«'se ijlistnie- 
ti<ins w«*rr p]a(*i"I in the ehannel. an<l were yery <lanp'roiis, 
an«l sh«iii]il a y«*Kh«*I atti-nipt to «*nter the riy<*r she must hayo 
U-«-n 4h*.Hfroy<il. I <*ontinui<il ilni;r;rin;r for the n*st of this 
wurk. anil >U(*ef«-<h*«l in pullin;r it to pii*<*fs. 

**<hi till* f«*lhiwin;r (lay, the lith, I ppNitihil np to the k'Uhg 
phiri*. an«l «*iinnm'm*iil «lra;r;^in;r a;r:iin in tht* Kinic* maniirr. 
1 hail priHii*<|ii| liut a y<Ty short «li^tanr*e, when I h<N»k«*il on 
til annlli<-r tVaim*. It was sitiiatiil alxiut on«' hun<Ire«l yanls 
t'uitl.iT np ihr riyrr, ami a litth* to th«* ri;:ht of the laht. I 
piiMii-«|i'ih a*< l«*f<iir. III hrayt* tht'ni up, whieli I sU«'e«'«^K^l in 
ili'in:: in tlii*« nianni*r: I Mi-iinil tliM'^* «if th«* tiir|ie«l<K-s in 
• IniirL'inL''. rii** lo^"^ jif-i-anif H*|»;init('"l. I hoiik(*«l on to the 
h'j whiili lia<l till* fiiurtli iin«' «>n, Imt th«* |n;r i-iMiu* up with 
tin- « ij^l ii«'f ha\iii;r th*- tiir|«-<|ii i>n. I h«ii**t«i| it tn tin* Iniwh 
I't ihi- ^ii:ini«-r, aiiil ^laiti-<l fi*r r-lniti*. Hn ^h<|;llin;^ th«* wattT, 
tl,.* ToiiM-jii U'iii;^ i|«iun. Ntrui'k th«* Imtt'iin, anil I'Xplmlitl 
i|ii*^-il\ uimIit an*l aUiiii aniiiUhi|>^ i*t thi* hti*am<'r. It-* li>rfii* 
\\:i-. •-• :.'ii:if a«» III rai**' ihi* U»ili'r* fi\«* iin'h«"^ liniu ihiMr U-tl, 
a!*'i kii<«'k«-<l liiin* iii«-n ii\i-rl*i<ii'«l, aii«i i'«iiiipl«'i«*l\ fliNM|i^| iIh* 
\i-^«l. t hii' i>f thf nii'ii U.I- ^laiiiliiij' m|i iIm* I« Mli-^li-v'k at lh«* 
liuii* "f llii* »\pl«»^i»'M, aihl It* I"!*""' **a* mi ;;iial a?* In ihl'nw 
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him up against the deck, and split his head open, and the engi- 
neer on watch had his back severely hurt by the concussion. 

" At the time of the explosion I was in about ten feet of 
water, and had it been shoaler the vessel would have been 
entirely destroyed. Every movable thing was thrown down, 
doors shattered, windows all broke, and all light work started. 
The howitzer forward was upset, and three beams "were badly 
sprung. The steam-gauge and condense were broken, and 
nearly all the lighter machinery was disabled. The hull of 
the vessel, however, I foimd on examination was not materially 
damaged. 

" On the following day I started up the river again, and 
commenced dragging. I foimd another set similar to the 
others, and situated directly opposite the other, I dragged 
until I had secured all the torpedoes, and torn the logs asunder, 
thus efifectually destroying that set of obstructions. From 
the positions they were placed in, the three frames formed a 
triangle : thus had a vessel escaped the first set, she would 

very likely have fouled one of the others. • ♦ « 

******* « « 

" Tlie number of torpedoes I took up on these obstructions 

was twelve, all iron and alike, fitted witli vials of sulphuric 

acid. 

" Very res|jectfully. 



" J{ear-Ai)Mikal John A. PaiiixjUikn, 

" Conimamlinji S,A.H. JStiuudron." 



'' Chaki.ks II. Hanson, 

** Actin«;-Ensign Coniiiiaiitliii^. 
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Vk — Lofts of the Unital Sttitt.s'* Monitor ^* Pata/»sctK* 

('I.) K\THA(T FKOM TIIK ]{Kr(iKT OK UkaR-A MMIUAI. 

J. A. Daiilcukn. 

•• Ki.Aiif*iiir lhrv*t .V-'.t, 
**rh.ir!i-^t<>ti K< «!■)«,. I an. |('>ih, 1^«'<.'>. 

•' * • • • Wln»ii iifar Suiiili*i\ Lii*utrii:iiit- 

(*<i|iiiii:iii*lt*r (jiiat*kt*iiliiiNli st«*aiii«*«l dtiwii oik*!* iii<»ri*, aii*! for 
flir last liiiii*. Wliili* a|»|»ni:i<'hiii;r tli<* I>*iii;rli l^utiv tlim* was 
a hliiM-k a s«iiiiii| iif «>xpl<*Ni<iii a rliMid nf hiiiok<* nil tin' |i«»rt 
kIiIc, aiii| in li*HS tliaii lialt-a-iiMinitt* tlir I\ittij»sctifi 4K*(*k was 
iiikIit flir Mirfaii*. 

** Li«*utriiaiit-('<iiiiiiiaiiil(*r (^iia('ki*iiliiisli aii«I Iiis tifNt Iii*ii- 
liMiaiit wrw staii<liii;r <»n tin* ttip of iIh* turn*! I«N»kiii;r ti» tin* 
oiiirs4* iif tin* vrsM»K for >\ir liail jTrtMiiiiliHl alrrailv i»ii tin* hli(i;il 
iH*ar tli«* l>-iii;:li liiitiv, wlnMi Ntaii<liii;r <l«i\vii tin* tiixt tiiin*. 
TIm*v saw aiiij lif*aril onlv wliat is stati-l aiNivi*. 

*'Tla* <*:i|itaili pivr lln* oplrr to hiart tli«* |itllii|is ainl lowrr 
till* I <i:tt.*«, liiit M-sin-i'lv a wlmlr niiiniti* was allowoi for tli«* least 

fflolf. 

'• Kivi» i*flio-rs aiitl tliirtv-(*i«riit iin*ii wrn* siv«il ; sixtv-two 
oftiiiT^ ami iiH'ii an* iiiissiii;r. Tht* surviviiM wi*n* tlio?^* wlio 
lia|i|>i*ii«*<l ti» U* iiri i|4-«'k, ainl lwi» iiii*ii from tli<* wiiiillav^r<Niiii, 
tlint- tVi'iii fli«* l4-rtlMlf«-k« oin* fiiiiii tin* tiirn*tH*liaiiiUT, ami 
iiiaiU all tliiiM* wliii Wi'W ill tlir tir«*-i'iMiiii. 

** Fii'iu ■•inli affiiiiiit.** an I i*:iii ;ratli«'r in hi nliort a tinii* hh 
lia^ 4*ht|i^*i|. it wiiiijil M*«*ni tliat tin* <-x|»l«i*«it»ii oci-iirrol oii tin* 
|H>it sitir nh'ji'r till* waril-riH'iii, Mowin^r it np m* a^ to ilri\(* n|» 
tlii- laMi- aii'i tliFif oilii^r- wliii wiTi* sittin;^ al-iiit it. TIh' 
s|».ii-*l<i k \\.i- not Miiwn tlipiML"!!, I>nt tin* l«Nik-«iUt on tin* |M»rt 
si'li- anij •><iiiif ti*n fi^-l truiii tin* i'«l;r*' of tin* «l«i'k wa^ tliPiwn n|» 
MiiMiiilv. aiiil li-ll liaik with ^nili fon-"* a^ to U* n^-Jiilv mmim«- 
Ic-^*-. Ill** litlf lAiilfiiJi' I. an*l In* wa^ awan* that tin* Uili |i:ikn4^| 
Iic:i|- him. 
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" A nian in the windlass-room saw a flash and heard a 
sound like that of a shell near him. The lamp was extin- 
guished; he heard the water coming in, and escaped up the 
hatch on deck. 

" It appears also that there was no disrupture of the vessel 
at the berth-deck nor further aft ; that no water came in there, 
save at the hatches, as the Patapsco settled in the sea ; and that 
her bow went down -first, throwing the stern high up for an 
instant, so that a man standing there had to grasp at something 
to keep upright. 



(ft.) Report of Lieutenant William T. Sampsox. 

" United States' Iron-ciiad Catskill^ 
" Charles tou Hoads, S.C., Jan. 16 tb, 18G5. 

"Sir, — Upon me, as one of the fortunate, devolves the 
sad duty of reporting to you the destruction, by a larg-e torj)etlo, 

of the Monitor Patapsco while on picket duty. * ♦ 

««♦««««« « 

" We again steamed down the channel, and were going- foiir 

hells, when the vessel struck the torpedo, and sunk in aljour 
fifteen seconds. The last cast of the lead, given a moment 
Lefore she struck, was five fathoins. "VVe were then about .'>(M> 
yards to the north of Lehigh buoy. The tor2)edo struck tin* 
vessel on the port side, just abreast the belts, and aj>peariMl to 
raise the deck, through which the smoke issued. Afy first 
im2)ression on hearing the rej)()rt was that a shot had strn<-k 
the overhang just below the water, but the column of sniokr 
and water which immediately shot U2)ward convinced me <»f tlu' 
real nature of tlie explosion. 

"The order to start the pumj)s was immediately given bv 
you down through the turret. So impracticable did the exoru- 
tion of the order ap|)ear the next instant, tliat I <Hd not n^jK^at 
it. You innneliatcly afterwards gave the order io nuin tbr 
lM>ats, Although these orders were giviMi in rapi<l su<^n^s;sioii. 
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only the oftiw^r of llie ikrk, who Ktt'[»|HNl from tliu tiirrt't into 
thf lN)at, ami (»iiu man, )ia<l time to ol»ey tlie last order In^fore 
tiie iNiat was afloat at the <lavits. 

*'()win;r to the wise precaution of havin;^ tiie picket ImwUs 
near at iian<U all th(»se who wrre on (hM*k at the time were 
hjivimI. Xont» eseaj>e«l from l>elow extvpt the enjriueiT and 
HnMuiMi on wati'h, and one man, who |Kissi*d from the Iterth- 
deck ihrou^li into the fire-room and up the hatch. • • 

•' Very ri'sjH.^ct fully, 

"William T. Sampw)n, 

** Lii'Utvtiaut. 
** Liviitonant Cuintiuuidin^ S. V. QuArKCNnUhii.** 

7. — SInkintf of Cniteil States' Steanier " Harvest J/tHw." 
Kki»okt ok ItKAU-AnMiKAL J. A. Daiiujkkn. 

*' K1.A1 • -KTR A M KH \ifmit^ 

** iivor^tlowu lti«Jis Maa-h IhI, IHll'. 

"SiK, — My last des|Kit<*hes, N«is. 82 ami s:i, had Ufii 
rIoMil, and not hi*sirin;r anythin;; of (ioneral Sherman at thirt 
plac(\ 1 was on my way to <*harle^ston« hut was interrupt«Nl for 
the timr hy the h»ss of my lla«r-^<hi]^ whi«*li was sunk hy the 
explosion <»f a tor|»tlo. This timk phicv at 7.1') A.M. t<Mlay, 
ami tiic lK*st information 1 now havt* is from my <»wn |N*rsi>nal 
ol>s<*rvation. What others mav have noticv«l will Ik* elicitol hy 
thentiirt of impiiry which I ^hall order. 

'• Th«* Ifanwsl Moim had U»cn lyin^ nesir (Jeory^'town until 
yesterday aftern<N»n, when I dropinil tlown to Itsittery White, 
two nr thnt* mil<^ U-Iow, intendin;r t«i l<Nik at the work an«l 
leave ih«* next ilav. Ac«Hirilin;rIv« this m«*rnin;^ 4-sirlv the 
//'i/-f-f.H/ Mnifu w\*i;rheil anchor ami stesimol ilowii the Iciv. She 
had n<it prtN*etNlMl tar wIumi the explosion ttNik pla«v. 

*' It was n^'iirly S oVhM*k« ami I w:ui waitin;r ^rl•:lkfil^t in 
the cahin, when instantly a loud noiK* ami shiH*k <K*curn?iK an«l 
till* hulkhead M»|);initinir the nihin fr(»m the wariUnM»m was 
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shattered and driven in towards me, and a variety of articles 
lying about me were dispersed in dififerent directions. My first 
impression was that the boiler had burst, as a report had been 
made by the engineer the evening before that it needed repair 
badly. The smell of gunpowder quickly followed, and pive 
the idea that the magazine had exploded. There was naturally 
some little confusion, for it was evident that the vessel was sink- 
ing, and she was not long in reaching the bottom. Ab the whole 
incident was the work of a moment, very little more can Ix* 
said than just related. But one life was lost, o^ng to the 
singularly fortunate fact that the action of the torpedo occurre*! 
in the open space between the gangways and between the 
ladder to the upper deck and the ward-room, which is an oj»en 
passage-way occupied by no one, and where few linger save 
for a few moments. Had it occurred farther aft or forward 
the consequences would have been fatal to many. A larjre 
breach is said to have been made in the deck just l^etween the 
main hatch and the wardroom bulkhead. It had been reported 
to me that the channel had been swept ; but so much has l»een 
said in ridicule of torpedoes, that very few precautions are 
deemed necessary, and if resorted to, are probably taken with 
less care than if due weight were attached to the existencn:^ «'f 
these mischievous things. ♦ ♦ ♦ ♦ » 

" I have the honour to be, &c., 

"J. A. Dahlgrkx, 

" I » ear- Admiral, Coimiianding S.A.R. Sjjuji.lrv.^'.. 

** Hon. Gidf»n Welles, 

" Secretary of tlic Navy." 
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8. — Deatructiaii of United States Steamer ^^ Commodore Jones.^* 

'* Ki.A<i-i»iiii* rniTH \*rk. May Tili, imvi. 

" Yostenlay, alout 12 M., a lur^cit toi'iN.'ilo, wliich 

(lra;^^in;j^ liail Tailcil to (lis(*over, was i^XfjIiNktl uiidfr the { om- 

mtnloi'd Jont's^ near Fniir-Mile ('n*ok, and utterly destroyeil tlio 

vessel, and al>4»ut half the erew wt*re killed and wonndetl. 
• ••«••• 

^ S. P. Lkk, 

'* lliix. (iiORiiy \Vi:i.i.Ks ** Actin;; Kaar-AJuural. 

•• Srcnrtary uf ihe Navy." 

!>. — ^^Majile Leaf *' Uoicn up ty a Torjiedo. 

"United Statk*' Steam-hum ir Patme^^ 
•• Off MayiMirt Milk FloruU, A|>nl Ut, MU. 

•'ToMMonoRK, — I liave just reit-iviNl information tlmt 
tho trans|H»rt Maple Leaf vcwh Mown up hy a torjK'do when nho 
was ofl' Mamlarin, ilistant tifteen miles aUivi* tfarkMUiville. 

" The Maple Leaf was on her way down the St. J«ihnX and 
mv intormant states tliat her 1k)w was Mown off. 

*MiKo. H. Halcii, 

**('iiMiii»iiiiRR S. C. Rowan, U.S.N., **0'iniiiAndcr aimI S*iiiur CNhcer. 

**(\>iuBiaji<liiij; 8.A.U. S|iuuiruii uff C'harlciitun.** 



Loss OF rXlTF.n STATUS' VF>sSKI.S CAISKI) RY TiJRPKDOFi* IN TIIF. 
HAY OF MolULK FRoM MAK<:il ^sth To APRII. IHth. IbA-V 

10 iV 1 1. — A<AA< of the Uniteil States Monitufs *\Milicaiiti€'* ami 
((I.) Rkfort of Acting JIkar-Ahmiral II. K. TiiATriiKR. 

•• WruT ilvijr Sii-AimitN, l*A FL.\o-i>Hir .SforJh/.i/r. 

*M)fr nUkily Rivrr. Mobile IWy, A|Hil 3nl, lSi.5. 

*'?IR, — I have the lumour in inform the Deimrtmont 
that the river Miuiititrs Mdfntfdie^ Lieutt^nant-rommamior 
•f. II.(iilIis, and (.A^/y^, Lieutenant-f'onimander \V. .M. (ianihle, 

T 
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have been sunk by torpedoes at the entrance of Clakelj River, 
the former on the 28th ultimo, and the latter on the 29th, as 
they were advancing and firing upon the rebel forts command- 
ing the entrance. 

" Before sending the Monitors over the shallow bar into the 
river, I had it thoroughly dragged for torpedoes, and manv 
were removed. We continued to drag until no more could be 
found, and it was believed that we could successfully advance 
upon the forts, but the result thus proved the impossibility of 
doing so without endangering the loss of all our light-draught 
vessels. These hidden instruments of destruction abound every- 
where in these shallow waters. The tin-clad steamer Hudloph 
was also sunk by a torpedo on the Ist instant, whilst towing a 
scow to the sunken vessels with implements for the purpose of 
raising the Milwaukie. These vessels will probably be lost, 
though we shall be able to save the guns and many valuable 
property from them. On the sinking of the Milwaukie^ I de- 
spatched a vessel immediately to Pensacola for a steam-pump 
and diver's apparatus, with the men to work them. ♦ ♦ 

"The ground around the forts, as well as the roads, are 
planted with torpedoes, which occasionally explode, destrovin^r 
men and animals. ♦ ♦ ♦ • ♦ « 

" Very respectfullv, &c., 

" n. K. Thatcher, 

"Hon. Gideon Welles, "Acting Rear-Admiral, Com. VV.G. Sqiuulron. 

" Secretary of the Navy." 

10. — Sinking of U.S. Monitor ^^Mibcaukiey 
(b.) Report of LiEUTEXAyT-CoMMANDER James H. Gillis. 

** U.S. Steamer Gf^nfuer^ 
" Mobile Bay, March 30th, lS*5o. 

*' Sir, — I take the earliest opportunity to make a rci>ort 
of the sinking of the U.S. Monitor Milwaukit\ under mv com- 
mand, on the afternoon of tlie 28tli instant. ♦ ♦ • 
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*^ I had rctunicd within nitout 200 vutiIh of tho United 
StatcH* iron-chid KicltijfM)o^ then Ivin^ at anchor, and 8U|t|M>8ed 
the (hm^r from torjHxhieH wsi8 |>:ist, an I wan %vlicre our Umts 
had litvn hWiicpin^', aiul al»io exactly in tlio Kune |ilace wlicro 
the Uniie^l States iron-chul WimuUii/o had turned not ten 
niinutcM liolore, when I felt a hliiH;k, and kiw at once tliat a 
tor|ie(h> had ex|»I«Nleil on the |Mirt hide of tlje vessel aUift tho 
after-turret, and, ori near aM I couM determine at the time, aliout 
forty fei*t from the Ktern. My first c»hjirt, after realizing the 
im|Nissil»ility of saving the vessi'I, was to ssive tlie crew, ami I 
am ha|»|»y to lie ahle to 8tate that thiM waii (Kmc without tho 
hitw f»f a tiinfi^le {terson. 

*' There waM naturally 8orao cfrnfusion at first, tho hatchcn 
liein^ cl<ihed, and hut three lieinf^ jirovideil with levers t<» ojien 
them with fn>m Ijelow, and those who were not on di*ck Iiein)^ 
d^'jiendent on tlniso who were f«»r other moans of cirress; l>ut a 
sinf^le command serve*! to restore i>nler, and all came on deck 
in a quiet, orderly manner. The stern i>f the vesm*l sank in 
aUiut three minutes, as ne:ir as I c:in judp% hut the forward 
c<»m{>sirtmentsdid not fill fnr ne;irly an hour afterwards, jrivinf^ 
the crew an o|i|K)rtunity i»f Kivinj^ most o( their effects. * * 

*' I have the honour, cVc, 

•'J. II. UlLU^ 

" AtTiivo llcAft-ADMiftAi. 11. K. TuATi-UBB, ** Liciitrtiaiit-CofntuAiMicr, U.S.N. 

""I'KLIUAtiaxilg W.U. S<|UAtlnjQ.* 



11. — Smiing of the L\S. Innh-ctoil **ihayr'* 

{r,) RkPTiRT OF L»TTE?fAST CoMMANMNO Wm. M. GaMRI.R. 

*« MmUIt IU}. March '.1»th, IS«». 

'*i^iR, — I have the h<»nour to suhmit the fidlowinj; 
re|ifjrt of the rirrumstan(x*i« atten«linfr the Kwii of the United 
States' iron-cl.-ul (^foge^ under my o^mmand. 

• ••••• • 

" Alm<«t immeiliately after Moi»i»in(r« I onlered threo UdU 

T 2 
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rung to back, and moved fo]*ward from the pilot-houBe, inte: 
ing to step on the turret to order the anchor let go, but 1 
not taken more than three Btepa from my pcwitiou at 
forward door of the pilot-house, when a torpedo expIo< 
under the bow, and the vessel immediately commenced sinkii 
I ordered the executive officer, Acting Master G. W. Garris 
to take as many men below as necessary, and search 
wounded or killed, and to send all the rest of the crew 
the hurricane-deck, except two hands at each boat to hi 
them alongside. 

" My orders were executed promptly, and although 1 
ship filled and settled rapidly, two killed and the five wounc 
Ijelow were passed up. Three others were wounded on d© 
The wounded were conveyed to the nearest ship for modi 
attendance. It was impossible to save but few articles beloi 
ing to the ship, as she almost immediately filled. As i 
position to which I moved the Osage had been thorougl 
dragged by boats, I am of the opinion that the torpedo 
which she was simk was submerged and drifting. • • 

" I am, sir, <fec., 

" Wm. Xr. Gamble. 

"AcTiNo Feah-Aduihal H. K. Thatchkb, " Lioulenanl-Coinuiander, C.^ 

" CommaDding W.G. Sqiindroii." 

12.— Sinking of tlie U.S. Tin-clad " Rodolphr 

" United States' Steamer JtoJtJpi 
"Blakely River, April 2nd, 1865. 

'* Sir, — It becomes my duty to make you tlie foUowii 
report relative to the sinking of this vessel yesterday bv t 
explosion of a torpedo. * • • • 

When directly between the Chickasaw and the Winnebaqo e 
ploded a torpedo under my starboard bow, from the effect 
which the ship rapidly sank in 12 feet of water. I arrived * 
board at 3.20 p.m., and fuund the wounded pro|K'rly caroil f 
by the promptness with which boats were sent to our ast)is>t;ii) 
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from vesi!:ol8 in tlie vicinity. Thv torj^Nln expIcNliNl under our 

htarlKKinl Ix)w, alN)ut 30 tot*t ii\K\ft a line drawn at ri^ht anj^Iefl 

with our Hteni, c*<»nn'n^ tlirou;rh tlie frunnU'^'k at tin* luxrrik of 

the platform on which our I\irrot fjcmxH wvw mount(*(| ; ami 

from the etftH-tri of the explosion that i*;in U' sirn, I sluiuM jud^ 

there wan a hole through her 1m)w at leawt 10 fcft in diameter. 

She now lies with her /run-^h^'k sul»mer}re<l ali^jut r> J fwt at 

li)W water. I rejrivt t<» n^jHirt a loss of one killiNl, eleven 

woundi^l, and three nn'ssin^. ♦ ♦ ♦ • 

" Very res|)ectfullv, etc., 

'* X. M. DVKK, 

**AiTiNft |{kak- Admiral II. K. Tiiatuiiih, ** Actiii'^-MusU-r i.'uiiiii.iiii«liii|^ 

*M uiniuniiiling W.li. S(iiailix»ii.** 

13. — Lass of the L\ S. Gun-buat *^ Scutta' by a Torpedo. 

•• rslTKD StaT»* StKAMKH Sct'vitt^ 

'MMf MubiU*. AU., Ai>ril 14tli, \bf\5. 

" AnMiKAL. — I have the {Kiinful duty to rcnjK'c'tfulIy 
rejK»rt the sinkinjr of the Unite<I States' pui-lN^t iSV/Wa, under 
my connuan«K hy a reKd tor|K!<Io, and the loss of four men and 
w«>undin^ of six others. In oU^liencv to onlers from Fleet- 
Taptain K. Sinif^s^tn, I had tinishe<l cNKdin*; the Uir^^ from the 
l»ri;r American l^nion^ixud had deHven*<l to the ItoMXi^ Sebago, 
and fre'WJtf'e the workin;r iKirti«*s lH*li>n;rin«r to the atoivssiiil 
vcsM'ls, anti was pnN-(*i*4liii^ towanis the ca^tcrn shon* on an 
cast-soutliH-sist c«>urstr, for tlu* pur|N»si* of delivering ten m«*n of 
tht! working; jKirty t«> tli«' TnitiHl States' sti*amer AVX\ when I 
nin a;rainst a t«)r|H*«|o whieh was U*low the* surface of tin* water, 
«*x|il<Nliii;r it, (*:iusin<r the vt*ssel to sink inunetliately, n«*arly 
<lerks t«» the water. The (*xp|i>sion was terrihle, hreakin^ tli« 
lieams f»f the h|KirH|e<*k, tearin;r o|n*n the water-ways, rippin^r 
ofl* starlNisird lon^'hanci-ls and hn^ikln^* fon^tupmast. I have 
examined the d(*cks and water-wavs immt*«liatelv over the nlacu 
where the explmiion took pkicv, and, in my o|»inion, thedamajrc 
ifl not ao esteoaive at to prevent niisin^ her. I have al^o 
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questioned those of the crew who were on the berth-deck at the 
time of the explosion, and their evidence in regard to the effect 
upon the berth-deck by the explosion leads me to think that it 
struck the vessel below the line of the berth-deck, and under 
and abreast of the fore-rigging, at the first bow cant or round 
of the bow. ♦♦♦•♦• 

" I have the honour, &c., 

« J. W, Maguire, VSJ^^ 

** Acting Beab-Admibal H. E. Thatcheb, *' Volunteer Lieut. Conunaoding. 

*' Commanding W.G. Squadron." 



U.—Loss of the United States" Tug ''Ida.'' 

" Mobile Bay, April 15th, ISeS. 

"Sib,— ♦ ♦ • • ♦ « 

After reaching the Cincinnati and reporting, I was ordered to 
proceed to the United States' steamer Genesee^ ^J^^g about two 
miles below the obstructions. When about two-thirds of the 
way down, the steamer struck a torpedo on her starboard side 
crushing in her timbers, bursting her boilers, and tearing up 
her decks : she filled in a few moments in ten feet of 'water, 
where she now lies directly in mid-channel. Every possible 
assistance was rendered by the vessels in sight to save life and 
property. The gims have been taken oflf, and a portion of the 
engine has been removed. 

" Yery respectfully, &c. 

" F. Ellms, 

•* Acting Rear-Admibal H. K. Thatcher." " Acting-Enaign Commanding. 

15. — Loss of the Launch of the U.S. Iron-<ilad " Cincinnati^ 

" U.S. Iron-clad Cincinnatu 

*'SiR, — I deeply regret to have to report the blowiijcr. 
up of the launch of this vessel by a torpedo yesterday afternoon. 

«««««« « 

The launch liad Ciiught a torpedo, and had weighed it to -within 
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alMiut two fivt of the surfai'o of the water, when the iiKxiriiif^ 
jKirte*!, ami the stniiii on the ilni^-rojio brun^ht the tor]K^lo 
apiinht the wtern of the InKit, ex|»KMlin^ it. * * ♦ 

•* I auiy iVo., 

*'(fK0K(fK IlUoWN. 
** AcTiyo Kkab-Admibal II. K. THA-niiKft.'* 

It;.— £,0*1 of the VniuA fiiateH Steamer " AUheny 

•• ll<«»riTAL IliiM., Mitnii.r^ Apnl I'.Mli, IKim. 

•*SiK, — I have the h(»nour to re|)ort the hww of the I'A 
Ht«*anier Althfti. ♦••••• 
Aftrr this was dnne, I attempted] to return to the Octorara^ 
lint thr vt*xS4*| nin afoni of a t«>r|K*«lo, whirh ex|>Ioth*«l ne:ir the 
aft(*r-|»:irt nf the |iiliit-h(ins<\ a little to th<* starlH»:inl : tlie vessel 
nnnk ininioliat«*ly in 10 or 12 f(*t*t of water, and I re«;ret to 
state tiiat two in(*n were killtnl, two others InhIIv woun<h*«I, and 
that I am Kully injure«I in the left le^ and foot. * * 

**I am, sir, verv rcsjie^^tfullv, 

"F. AMS. Haixix, 

** AiTlN<l l:K4R-Al>IIIIIAt. n K. TllATt'llKM, ** Actiiig KhtliZn, Utr (*<*llillUllH)ing 

** LViiiUA^ittiiti^ W.U. N|iiAAlf\'ii.* I'.S. Su-Aiut r .l/fAru. 

X«>n«* of the tor|ieil(H*M e<>ntaint*«la iHMvier rliarp* tlian sixty 
|MMinilMif i*«ftnnnn-|H>wder ; th«»r used in the Ilsiy of M<»]»il«* had 
a rhar;ri* i*\rn smaller, nanirly, from thirty-tive |M»unds to tilty 
iMinnfU, aiiil \et tla*ir «'fr«*<'t was (vrtainly, i\h will lie f^nnteil 
iVuni till* aUixi* f«t;it(*m«'hts, wvti^X de*«tni«'tive. 

All tli«-<«' t<*r|ii*<|4»'s (th<* on«* that sunk llu* f^airo^ mi Va/^Mi 
Ki\i*r, and tlH*tin«* l»v whirh the C^'inftutlorr J»0ftff» waMilfj-troM-il 
r\t*i-|iti- h \\«'ri» M*!tH'\|»Iiii|iny (•oniart-torjd'^hn's ; th<*n-fon* the 
f;irt lia*< U***!! i-s^talilirtht**! that rharp"^ of nixtV |M»un4lsof |M>wder, 
if |>ri*|«-rl\ iMH-liiMil, an* sufli(*ii'nt tn ih*»«troy any \e!<M*| the sideM 
or l^ittitui tif whif'h th<* li>r|»*l«» l«»ui*|i«*«i. 

Thf rtTii't *»( ti»r|ii**|i»t*j* uniirr watrr Imm U^'U, furthrnu«in\ 
in\*-?«tipito| hy ]inftelic:il cxjierimenti* ni:idi* hy order of variuim 
p»\erntuentit. 
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1. — Results of Experiments vadb in the United 

States. 

1. A raft (see accompanying sketch, figs. 1 and 2) was 
formed of timbers, 12 inches by 12 inches, loosely framed to- 
gether. The structure "was an 
open framework, from which was 
suspended in the centre a cast- 
iron torpedo, which was -i-inch 
thick, and contained one hun- 
dred and fifty pounds of cannou 
powder. This torpedo was placed 
15 feet below the surface of the 
water. At the distance of every 
four feet a round iron rod, 30 feet 
long and -^inch in diameter, was 
suspended irom the raft; the lat- 
ter, therefore, being 80 feet square, carried about four hundred 
of these rods. Each rod had a line attached to it, which was 
fastened at its other end to a small wooden block placed lootjclv 





<»ii the raft, Tiic^e blocks were iiiiiiiliered :iccor<linrr f„ (|,^, 
distance, in fi-et and inclies, of the nnl with which they Wvix) 
vtnmccted from the torjiedo. 
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Tlie t(ir|)eilu wan firo«l with ck^ctricity. The niiildlo {>nrt 
of the raft wan eiitiri»ly de8tri»yi««l, ami vvvn tho outtT tnl^ 
wuH more or lesn torn aKUinlrr; iron nnU within a rirrle of 
27* feet ra«liuH nesir the {N>int where the explosion hail taken 
phuv were hrokirn in twt> and vt-ry nuirh twihtt'«K A jrnnit 
rr;ruhiritv was oliMTve*! in the tU'^TeaK* of tla* etVeet <»f the 
ex|»l«»sion on the nnls from the iieriphory of the alnive rirele. 

This exiK'riment {»rovt*<l that one hundn*<I and tifty {Niundu 
of |N)W«l(*r, i*nrl«isi*il in a esist-iron tor|H*ilo *-ini*h thirk, and 
sunk to a dr|ith of ITi tct*t, has no etlW-t U^yond a distance of 
27; ftvt. 

2. Th<* sjinie i'X|it*rinH*nt was ma«h.* with a tor|MiIo apiin 
<*ontainin;r (»ni* hunilriHl and fifty |NMnidsof |Niwdi*r, which were 
enrloM'il in a ;rHtta-|N*n'ha stick coven**! I»y a tin Inix. 

Tli«' cffrrt of the explosion <»n the iron-nwls was very irn*- 
pdar; it <i*;imi1, however, ahop«ther at distanivs varyinjr frt»ni 

H> ftvt to 17 ft-et. 

II. The ex|N*riment was re|ieat4*«l with an osiken luirrel e«>n- 
tainin;r the Kime eliarp*. The staves were 1-ineli thiek, and 
Were held top*ther hv irondi(Ni|is 2'" thick. 

The effn-t was nearly the ssinie as that resichi'^l hv the 
explosion of the mst-iron csim% <»r in a stion^ o;iken liarrel 
lieM top*tlier hy iron-h«Ni|is, as entirely suflici(*nt to tesir oiien 
the Iiottom or th«; siih^ 4if any vessel, provideil the explositai 
takt-s plao* inini«*«liately under tht* ve^^'l or at its ^ides. For 
this ^ea^<»n no further ex|M*riments 4if this class with le^^<T 

cliar;^!*** have jiti'n made, neitluT Were the Kinie extendi^l to tor- 

|iii|i4'<« rharp^l with (iUe th«iUKind |Hiunds of |M>wder an«I o\(>r. 

•f. Other e\|H*rinientM had the ol>jei*t t(» aM-<-rtain th«* depths 

of wat«T in wliieh charj^i-A of diflerent weight would pPNluco 

tiie ^real<'f«t eflii't. 

It was foutiil that tor|Mtlo«w l«i:ftdf^l with from fifty t(»ci^hty 
|Hiunds of |M»\\d«-r hhoidil not U* plaii-il at a l«->s d«*pth than 
7 ii^'t ; in a dipth o( 12 fi-^'t their effi'^'t api^ars to In* i^^n'sitcst, 

T«>r]i«il«ies 4*«intainin^ one hundrnl and fifty jM»ujidM of 
|iowder shoulil l« Hunk to a di-ptli of l!i Ux^U 
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Torpedoes attached to the spars of torpedo-boats should be 
lowered to depths corresponding to these data. 

6. Still further experiments were made with the view of 
ascertaining what effect the explosion of torpedoes -would pro- 
duce on the sides and bottom of vessels, between which and the 
torpedo a cushion of water had been left. 

For these experiments wrecks and old vessels were used. 
The charge of the torpedo, in every experiment, consisted of 
cannon-powder. 

(a.) Effect on the Sides and Floor-heads. 

1. A torpedo containing forty-five pounds of powder, firmly 
enclosed, was placed immediately against the side of the vessel. 
The torpedo was sunk to a depth of 1 2 feet. 

Effect : A large hole torn in the side of the vessel, 

2. The same torpedo sunk to the same depth had but little 
effect at the distance of 1' from the side of the vessel. 

3. A strongly made torpedo, containing a charge of one 
hundred pounds, produced at a distance of one foot from the 
vessel the same effect as torpedo No. 1. 

4. A torpedo containing a charge of four hundred pounds 
produced, at a depth of 12 feet, and at a distance of 2 ik^t 
from the vessel, no effect on the side of the vessel. The charge 
was enclosed in a cylinder of cast-iron -^-inch thick. 

5. The charge having been increased to five hundred pound:?, 
the explosion of the torpedo, that had been sunk to the depth 
of 18 feet, stove in, at a distance of 2 feet from the vessel, a 
large part of its side. 

6. A thousand pounds of powder enclosed in a strong 
wine-cask, the staves of which were 1^" thick, and bound by 
iron hoops, produced, at a depth of 18 feet, and a distance of 
4 feet from the vessel, hardly any effect whatever. It is to l^e 
remarked here that it is almost impossible to make envelopes 
in which charges of the weight of five hundred pounds or a 
thousand poimds of powder are enclosed strong enough to pre- 
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rent ])art8 of the lar^ cliarfrc from 1 eiii^ Mown miliunit into 
the water. On the other liand, it apiH^irn qnitc an esiny matter 
to t^neliwe lesuer rharjres in envelo|KM of Hiflirient ntrenjrth to 
^ive the |«»wtler time to fnlly ignite ere the envelo|>e jriven way 
to tiie ga8 pruduouJ by the combutftiou of the whole charge. 

('*,) Kffict on the Bottom of a Vt's^l. 

1. A toriK.Hlo ci»ntainin^ forty-five iMmnds of {Kiwiler, an«l 
liein^ I»hui*<I imme<liately under the bottom of a vettnid, ojRMietl 
a hole in tlie liottom hirp; enou^li to raune tlie vetinel to fill 
with watrr« and to M*ttle down within a few momenta. 

2. The Kime re»«uh wan obtained with a toqii^lo coutaininfif 
fifty |M»unils of |Ni\vdi.T, but fired at a dihtiince of 1 foot below 
the U»ttom of the vi^hh*). 

3. Tiie Hsinie tori>c«io fire«l at a diHtiincc of 2 feet beh>w 
the liotlnm pHNluettl no eflV.*<*t. 

•1. One hundri.*«l and fifty {lounds of ]M>wder, enrl«we<l in an 
(Kiki'ii barrrl, and lir«*<l at a dihtanti* of 2 f(*i*t U*l(»w the iHittom 
of the vt*NM*l, c*;iUM*il the alni«ist instantane^Miri hinkinjr of thu 
hhip. 

r». At a distaiuv of 4 ftvt U-low tho iMittom of the veHHel, 
four hundrM ]M>undH of jNiwiIer pnnluced a doubtful efTeii. 



2.-IU:Ht LT OF AN KXPKKIMKNT HY IUroN VOX KlINER IX 

AlHTRlA. 

Two by (*«»nta<-t tvdf-i^nitin^ torjMHlini< (mn* Austrian T«»r- 
|wi»>, rha|it«T XV.) Wfn? charp**! with 3 rwt. of jrun|Niwdi'r 
iMi-h. Thrv w«-n* |»la4i*«l 12 f<*<*t Udow the Hirfati* (»f the 
w:if«*r, and at a diMano* of .'10 fi^-t from c-sirh othrr. Thu 
aiH-b<*iin;r of t«ir|iiHln No. 1 wan efKvtoil in a manner that 
aihnitt«N| of tli<* t«ir|iii|o U-in^r drawn apiiiiM the* hi<h* of an 
«iM i-m'iMtin^-vt^MM-l, wliit-h w:iii firndy anrhori^l nesir the H|iot 
whrrethtr tor|ieilo hu«l Icvn nunk. The torjmdo wav mauwuvreJ 
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from a pontoon by means of a line. The apparatus for testing 
torpedo No. 2 was the one previously described. The envelope 
of the torpedoes was made of boiler-iron 5"-"- thick. 

Torpedo No. 1 was rapidly drawn against the side of the 
vessel ; the explosion was effected in the manner described in 
Chapter XY., and the vessel was entirely destroyed, whilst 
torpedo No. 2 had not been injured at all by the explosion. 

From this experiment it may be seen that 3 cwt. of gun- 
powder, enclosed in an envelope of as little strength as boiler- 
iron, and fired at a depth of 12 feet below the surface of the 
water, produces no effect at a distance of 30 feet in a horizontal 
direction. 

Austrian engineers speak of enclosing charges of tour hun- 
dred pounds of gun-cotton in cylinders made of boiler-iron 5**- 
thick, which they intend to place only 30 feet apart, without 
anticipating that by the explosion of one torpedo the cables 
leading to its adjacent torpedoes could in the least be injure*!. 
These torpedoes have a height of 1*05 metres, and a diameter 
of I'lO metres. 

From tlie foregoing statements the following deduct Idus 
may readilv be niiulo : — 

1. Selt-explodiiig contact-torpedoes reiiuire a char^^-e of 
from forty-five pounds to sixty pounds of powder onlv, i>n>- 
vided the charge be enclosed in a strong enveloi>e— for iiistamv, 
in a cast-iron case .^-inch thick, or in an oaken barrel made at 
staves 1 incli tliick, and bound by iron hoo])s 0*25 incli thick. 

2. The effect of the torpedo on the bottom of a ves^eI 
ai)pears to be greater than on its side and floor-heads. 

3. The combustion of gunpowder is so slow, tliat it is not 
possible to give the case, in whicli very heavy cliarjres are 
enclosed, sufficient strength to prevent tlie case from ^ivin.r 
way ere the whole charge has been fully ignited. The com- 



l»iistion of ;rnn-o»tt<in U*iti;r fully an mind an that of piniNnvder, 
and tlic Mn*ii;rtli <»f ^iiii-<*<>ttnii U'iii^r t(» that of jruiiiNiwdtT an 
2i : 1, it will apfM^ir that, for vitv larp» charp^s, ;;uiM*ott«)n 
wiiiild l»e limn* siiitahle than pui|»(twdi*r. On the other hand, 
tin* ^iH'jitt'r hulk of jrunHNitt«»n will have* to ]m (*onsi«l(*n*«I. 

«t. ToriH*«l(M\H i'.\|i|fNlin;r n**t inun«*«liat('ly in omtart with 
thr lH)ttnni or siiK* of a v(*sm*I mvui to lose in cfTix't in |>ro[M)r- 
tioti to till* (*u1ie of till* distant*!* from it. 

4. Tlu'n*fori\ MdfH*x|)l(Nlin;; c^ontart-torjit'^liw's protniM* a 
iN'ttrr ffllft than toriH-thM***, the firinj; uf whii*h in cfTi'^'tt^l fnmi 
i»n hIkiH'. 

r>. Th«* effcH-t of t4iriii'<l(M*s plan*!! rl<»s4' to, or on, tlie iNtttoni 
of tilt* rhannoK hvuih to Hpn-sid uioru in a horizontal tlum in a 
vertical din*(*tion. 

ti. When eirrnniKtanct's re^piire tliat toriHthnw hIiouM U» 
hunk to the liottoni of a ehannel, or t<» a depth that hrinpt the 
toqieilo wifhin only a few ftvt over the Imttonu the eliarp* 
»<h(»uld alwavrt lie etieloKnl in u htn>njr esiM-iron esiM% or in a 
Htron^ly-niade iixsk, 

7. In hurh a t-iiM* it will U* ne«i-HKiry to |>la<v the toriK^hteti 
at least .'{0 fi<«»t a|i;irt. For H«'lfH*x|il«itlin;r o»ntaet-tor|it4]iN«, a 
distant* of 2'} fivt would, under all cireunistancvH, apin'sir tlK9 
ni4>st suitahle. 

H. T«>r|K^IoeN are t«> lie pla<x*«l in M^vcral rown, and en 

f*. S«»lf-**x|»l«iilin;r <'«»nta<i-tor|»'«l<n'»*(lhoHefin'«l hy electrieity 
e\ii*|iti^l) <':innot U* UM*t| for the defence of a pip in the line 
of oliHtnirtionH, ar4 li»n^ hm the n(*e«^4i*ity or iMwhihility exii«tii 
fi>r vesH*lii of th«* national ih*i't to |kimh in and out. 

10. When the <*harp* iM enrliwte*! in a c«u<t-iron niH\ the 
raM> should have a thiekneMi of at lea^t ^-inch. Whrn an 
o;iken ltfirn*l ii« um>1, itM Hta%'iw hhnuld lie I inch thicks and l« 
iMiund hy |-inrh iron h<N»|Mi. 

11. The effivt of rharp'M enelti^inl in wi^ik envrlninw in 
n«»t only very irrepilar, hut, niore"»ver, little dcMtruetive. 
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12. Thin envelopes render it difficult to introduoe tlie 
exploding apparatus in a way by which the permanent exclu- 
sion of water from the charge is effected. 

Nitro-glycerine has been successfully used for charges of 
mines, but whether its dangerous properties -would admit of 
its being made use of for charges of torpedoes also, is at least 
very doubtful.* 

* See ' Journal of the Royal United Service Institation :' abstract of a lecture on 
** Gun-cotton and other Explosive Agents," delivered by P. A. Abel, £sq., F.R.S^ on 
May 25, 1866. (Vol. x., p. 417.) 
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CHAPTER XTIII. 

(tf .) Laying of Torpedoes. — (A.) Method of regxdating the Position 
of Torpedoes according to tide-changes in the water. — (r.) Tor^ 
pedoes alone no hujjicient ofpftruction. — ((/.) Torpedoes to be 
placed in several roits^ and en A:helon. — (e.) Where ailvan^ 
tageotudy emj^oyed. — (/.) Andioring of Tmjtedoes. — (g.) Tor^ 
jmloes should not be discoverable on the surface of the water.-^ 
(A.) Influence of soli water on the Tor/tedoes — (i,) Advantages 
and defects. — (k.) Comjxirative cost-price of the several classes. 

The hiyitif]^ of torpcilocH is an operation that, like all otiiers 
necessitating the han<lling of hir^ qnantitied of ^mpowiler 
or pui-cotton, will reqnire mnne ciire on tiic {mrt of the working 
]i;irticM detailed for tliis service. 

Witli Kelf-explodinf]^ contact-torpcilocs CRpccially, tho dan- 
ger of a premature explosion ciin be avoided only hy jtaying 
tho Htrictent attention to the Kafety-pins or safety-gnanls, and 
only removing them after tlio toqnxlo lias lioen placed in poni- 
tion. In thiri regard, torpedocH which are to l)0 fired by 
electricity deserve preference over all othere. It is, howevefi 
a remarkable fact that during the whole course of tho American 
war, ))ut very few accidents hap{)encd to men of the tor{)edo 
servii-e, and these could alwavs lie readilv traoxl to carelew- 
ness or grc^Hs negligenci?.* 

* On Augiiat r,tb, lb(M (the a«y after A<luiinl Fvnfcut haa forenl hit entnaer into 
tlic Itey uf MobilvX twelve tpr|N<<lur* merv dvfl|«tcbc«l in a four-mulr «ag}:i>n from MobiU 
tti t\te nitiuth of TVi^ Rirrr. Th« tuqvdun wvn tu be ei|>li«le«l by fixiiun, Irtit wrrv, of 
DHirw, ]>rovi(lul niih Mlely-guanda. An otBcrr, Lirutrnaiit Ikimrtt, «u avni in cbargo 
with two ncsroi'S, one <»f whom droTe aiul tlie otticr rmlv iu the waiw^in. llie Utter 
aiiiu^'il hiinerlf with uiiiicrc»iu^ the nfcly*fnMnlf of one nf the tiir|v«Uirs to ntisfy hia 
curic«itj aa to the oouitmctiuo of the "'^*»"^ Suddenly the hvutt-naut, nbo waa 
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In hiking up torped(>es, several accidents have happened to 
sailors of the Federal fleet ; but even these, according to the 
statements of the officers commanding the ships to Avhich tlieae 
sailors belonged, could have been avoided by carefulness. It 
is unnecessary to go into any further description o£ the mode 
of placing torpedoes attached to the spars of rafts, or iastened 
to piles or sunken frames. (Plate IX.) 

The small amount of powder contained in tlie torpedoes 
described in Chapters XIII. and XIV. makes it comparatively 
easy to place them. The case, however, is different with tbc 
Austrian torpedo, and in general with all those wliich rerjuire 
very heavy charges, w^hether they float or lie on the bottom of 
tlie channel. 

The following is the Austrian method, which is not without 
ingenuity : — 

Each torpedo has an anchor of seven tjmes its weigrht. To 
the swivel of the latter is attached a wire-cable or chain of a 
length wliich is determined by the depth of the cliannel, and 
the depth to which the torj^edo is to be sunk. (For example, 
the channel being GO feet deep, and the depth at wliicli it is 
intended to keep tlie tor|>edo below the siirface Winp: lo tVer, 
the anchor-cable must 1k3 45 feet.) To the uj^iKn* end of ibis 
chain or cable is attached a small iron-roller (;•). On this 
roller moves a second chain (a — b), whose two end.s are tt'ni- 
porarily attached to a buoy, and thus held near the Kiirtacv of 
the water. On one section of this chain slides a slider (.v), -with 
a catch-arraii}>:cnient (c e) that }X}rmits the chain to in<n-e 
towards {b) but not towards (a,) 

The torjxjdo is now brought to the s2>ot at whicli it is 



ri<ling .1 few gfops in arlvanco, licfird Roveral explosions in rnpiil snccrssion, atul roiiini 
liiinsc'lf «>flr Ills horse ami in a briar-licHliie tliat lines the shell-roail at that Sjot. On 
hMikin^ up lie foun«l the \vft;:<:<>n hlown tn atoms, three nniles lyinj^ <iea»l in tho rciaii, tl.o 
fourlli one an<l liis liorso runninjr wililly, the neixro <lriver dead hy the innK-s^ n.iu\ tlit* 
aiithor of the nnsehiel* a doztn ste])S ntV on the U-ach mortally wonndetl. Tho sravrs 
and hof)i»s of tlie ti>r|»edtx-s had been thniwn in evm' direction. The litutciiai.t 
K'latchcd anvi hhrdiii;;, walked Kick to the city and made his nport. 
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iiittMiilnl to 1h' hiiiik, :iii(l I'V iiirriiis of :i rraiii* let info tli«; 
\v:iti*r t«) till- ilrptli at wliirli it f|ii:tt>. T** lln* lN*lti»iii ot* tin* 
t4ir|N*ilii is atlaf'lii-vl :i rrii\\--t*4Nit« t*i>riiii'i| of thiit* rli.iins; with 
tli«* mil ((f) of till* Nliilin;^-<)iaiii {*§- A) is fi»iiiiii'1«*«l l*v niraiiri 
of a M'rrw-iiii;^'. 

TliiN li«'iii;r (•tV4*«*t«'«l, the ciid <A) of thi* ^liiliii;r-«*hain i*< «h'a\vii 
ill until th«* tiii|N*t|n has ivachi-tl tlir rri|iiiii-i| <li-|>ih. at which 
it is then inaiiilaiiii-<l liV tht* ^lillill;:-H•atl•h (a). Thi* l«-M;.Mh nf 
th«* ral'li* wliiili ha** It'i-li haiili"! in \> li<iw rilliiT ilit:i(*hi*«l or 
hiniplv ih'ii|>|N'il iniii thf wati r. 

It is til If* rrniaikr'l hi-ti* that the iiiHiihiti'i] wiif i^ ^llnk at 
th«* s:niic tiiiif w iih thi* :iiii'h«ir l>v tii>l iliaw in;/ it^ r\A throii;^h 
tilt' s\\i\rl iif ihi* ant'htii*. anil then ati.H*hin</ it to tin* hunv. 

Thf inlliitlilt'liiin **( thr wiii- ha- tn li* i-lVi-Clr*! Iffnn» th<^ 

hinkini: «•! ih*- ti^i |N«lit. 

At iiitiixaN t'f fri»in -ix fii*l to i-i;j^ht fi'«'t tin* chain ^hollM 
In* |ii*o\ii|i<l with >\\i\i'l^. 

to Ti'h-^'h'tU'j^^ in the tr*if't\ 

In I'^Mhtji-- \\h« p* thi* liifli'H-nii' in tin* hi-i;/lit i^f liic wal^T 
;it I'M* anil tlii<«l is nt»l \« i\ r«iiiNii|<-ial*li' (as, tor in^tanl*«^ in 
the linlf of Mixiri., thi* Itiltii'. Ai-.), it will U- -.utlii-iiiit to Miit 
till* it i.u'th I't ihi- alii-h<>l-«-:il'li* tn tin- •Itptli at \\lii«'h it irt 
i|rsiri-«l thai ihc toi|«t|ii hhnuM ti«>at U'li'W till- Miitai'i'at tin* 
av«*ra::f In i;:hi i»f ili«- wjitiT. A <hrt« rrii«i' ••! \\»*u\ 1 [ li-tt u* .*» 
f<i*t I «'l\\««*ii fhl* ainl ti«H<lwill n<'t inati-lialU ath-i't tin* i-lliit i>t 
ti>ri»-il*4-«« plaf*-*! at a tli-|*th ••! ni't <i\cr <i ti-t-r I fluw ihi- r*ni ta<*i* at 
till* a\ii:iL'« 'I* I'lli *'t w:ili I in !!.• « h.inn«-l. l'i\i ii li;/lit-4lian;rht 
Vf'sM-U will U- \i-i\ lik«-l\ til lun t*>iil nf :i ti>ri«^l<i tio:itin;^ at 
that ili|»tli. iSiii il.*- «.!*«• i- \»i\ liitlrn nt wh«n ihi- «lirtfn-nii« 
U'lwtt-n • I'h ami ll'--l i- ;i- in^i* h as l^K I I. ii»'l ni-ir l««l, a«., 
for iii«*laii* •■, I'll tin- -h«-r«-* ••f thf (it-rnian (>«i:iii. A ti»i|-*lo 
ll«<itiiiir at I Ih 7 fi • t Ulow thi- -nifao- ••!* thi- wati-r will. 
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in this case, lie at flood 17, 18, and more feet below the surface, 
and therefore be rendered almost useless against light-draught 
vessels. 

Further, as the most destructive effect of the torpedo cannot 
be secured by placing the charge too close to the surface, where 
the torpedo could be also very easily discovered, it will be 
necessary to arrange some contrivance by means of which 
torpedoes can be made to rise and fall with flood and ebb. 
During the North American war, the want of a regulating 
apparatus of this class was not felt, on account of the small 
difference in the height of the water at ebb and flood along 
the shores of the Southern States. 

Not knowing of any plan previously suggested, we propose 
the following : — 

The torpedo (7^ has attached to it the roller (r), on which 
moves the anchor-cable (a — b). The end (a) of the cable is 
fastened to the anchor, the end (b) is attached to a buoy (-/?). 
This buoy has two staples (s and s) through which the anchor- 
cable passes ; (A) is a hose or pipe, by means of which the buoy 
»i I ■ may be filled with water or prnnped empty. The end (^) of 

III G ; this hose or pipe is kept floating near the surface by a small 

^^oj (/). This end is generally closed. 

If it is desired to lower the torpedo (as in the case of ebb), 
the buoy {B) is filled with water, and sinking by its weight 
causes the torpedo to follow (see fig. 1). 

Is it desired to raise the torpedo again nearer to the surface 

of the water (as in the case of flood), the buoy {B) is pumped 

r empty ; it rises, and the increased length of the section of chain 

between the torpedo and the anchor permits the former to rise 

to its first position (fig. 2). • 

Notwithstanding the several objections which we are the 

first to raise to this plan, it being too complicated and requii*ing 

very close attention, we have ventured to propose it, in the 

J hope of attracting the attention of some ingenious mind to a 

i subject which is of much importance whenever torpedoes are 
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WHERK ARK TORPEDCiKS AliVANTAtiKOISLY KMIM^IYKD? 2\H 

to 1r» plauNl ill Im^silities wheix* tlic iliflt'rL'iu'c U'twcvii chb and 
titxid iri c'unsitiuraliK*. 

(r.) j1rt» Tarjif*ihk'M ahfw a fnijfineiit tJKstrurtiou f 

Ti» tliis i]ii(»stion wi» must aiiswiT •* no/* Sii]i]m)so tlm-o ami 
four rows of tor|)^l^N*8 iilacvl, ami tim cntMny apjimarliin^Tv liin 
v«sM»ls straniin;^ in tln» wakr of rarli otlirr. Tin* tirM tlmt* or 
four vomm-Ih niav In* (K*strov<*<ly luit \\iv otLorn will ]niss tin* pip 

thus 0|NMlt*lL 

Tlic li»ss nf tlif Ttrumsi/t (Ifciy of Mi»l*ili*, Au;rnHt .'»tli, ls<M) 
«li(l nDt ht4»|) Adminil Farra^ut^H pro;;rivv<i for a nioni<*nt ; ami 
lia<l even tlie wliolr wiiltli of tlit? rlianind U'tMi oli^triH'ti'vl liv 
torjM^liM's, it was tlicn, an«l it is tcMlay our U^lirf, tluil the 
Fcileral tifet would have fon*f«l tin* |Kissip\ 

InMeail of A«lniinil Farrapit*H liavin;r io^t hut one hhi|> on 
tliat day« hi* nii;rlit have lost four or tivt* hy tor|N*4l<K*.H, hut tho 
re^iult wiMilil, afl<*r all, have Uimi the siiine, 

A MMuewhat flifliTeiit i':im; is |>ri*H.*nte«l whi-n a rhanm*l in 
Hot very dn*p ; thi;n a v«*sNd sunk hy a tor|N-<lo lie«*onie4 
in itM*lt an ol■^tru^tion to the pro}rri*M4 of the veM<*l following 
in its wake. 

('/.) Turp^di^M A/iouU ahrayn /j/ placetl in ^}tral row^ afni 

rn fThe'llon. 

It is fihvious that a sin^li* mw of titriN'vliioii c^smnfit fonii an 
rflirirnt proti^-tion mu* V4•^M*1, |M*rha|is two v(*t4M-ls, may Im 
Hunk, hut the others will i«i«4, Several rows an* tlH'n*f«in» 
HljM;Iut«*ly reijuin-*!. The tor|«ih>i*s of oim» r«»w an» U-st phuxtl 
en frhtlm to thfM* of th<* <»thor ntw, aw then*hv th«* |irr»l4ihiliiv 
of a vi-M<fl touching a tor|K*<lo in one or another ntw ih (*on- 
niderahlv inen-nMH]. 

(^.) Where art Tor p eda m advanta^j^WLJy tfnpliyrtl ? 

1. In any rhanm-1 tin* drpth or U»tt«»m of whidi make.«i any 
other (»l«»>trti('tiiin iiupnii*tir:ihlr. 

1 2 
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2. In case of an emergency, when it is of importance to 
eflFect the obstruction of a channel in the shortest possible time. 

3. As auxiliary to other obstructions, rendering them doubly 
dangerous to the enemy; especially to close a gap in a line 
of obstructions. 

4. In oflFensive operations against the enemy (see Chapter 
XIX.). 

5. On the glacis of field-works ; in front of a position which 
it is anticipated the enemy will . attack ; on the breach which 
the enemy has effected for the purpose of assaulting a work.* 

(/.) Anchoring of Torpedoes. 

The want of success of the floating obstructions used during 
the North American war may chiefly be attributed to the 
defective manner in which they had been anchored. Torpedoes 
placed during the first two years of the war have been found 
washed ashore after some heavy blow, or have even been met 
by blockade-runners making for the port of Charleston or 

* To show the value of the land-torpedo we refer to the following instances : — 

1. Benjamin F. Butler, with his corps, attacked the small garrison of Drewry's Rlnff 
(Fort Darling), below Richmond, on James River. The enemy had already succeeded in 
gaining a foothold on the narrow strip of laud that lies between the foot of the bluff and 
the bank of the river, and were preparing for a further attack, which the decimated 
Southern regiments, in spite of all bravery, would hardly have been able to repulse, 
when some tor^^does that had been placed here by their explosion caused the enemy to 
commence a hasty retreat. 

2. General Robert E. Lee's army of Xorthem Virginia had been so much reduced 
by the long stnigglc that it was often impossible to cover the long front which was 
threatened by the superior force of the enemy with more than one K»ng-st retched lino of 
infantry placed in two ranks. (In reconnoitring his jx)sition one day during the last 
camj\iign, General Lee is said to have exclaimed, in pointing to the thin, long-atretched 
line, " We are very clastic, gentlemen.'*) 

On former occasions, like that which occurretl during the attack on Drewry's Bluff, 
the eneniy had learned to ai>pR'ciate the danger of land-torjx^does. Generally the ga(ie 
left in their lines for the pjissage of artillery and waggon-trains had been marked hv 
little flags, a circumstance whicli was adroitly used by General Pickett, who, in fn:»nt of 
the weakest |x)int of the ix>sition occupied by his division, caused a few such flags to bo 
placcil. The enemy attacked in sup^'rior strength, but could not Ix? induced to jiaas the 
line of these imaginary toqK^loes. Ij\ud-tor[>edot^ were also used in the defence 
of Battery Wagner, without, however, causing serious losses to the enemy, who was 
cautiously advancing with his sap. 



ANCilOUING OK ToKI*KlN»l^>4. TKl 

Mdliilo. It wan wxm olifH.»rvt»<l liv (*nnttHlcnit«» oii^lin'^'rH, that 
rn|N*, if evoii of tin* li«*>t (|u:ility ami tiiarlitit'il, miilil not wilh- 
htaml the twisliii;^ and (*h:itih;r tn whifh iht* aiirhnrH*:ilil«* of a 
tor|M*<lo is cx|N»M*<l in a ra|ii«l ami (*han;riii;r nirront, T«»w:irils 
tht» rloM' i»f thr \var,all lorjK»iliK*.s wrrt' MtMin«<l to ihfir anrhtirs 
i>v rhaiiis or wire (*;tl*Ie. 

The aiirh(»r-i*ahle shDuM, at U»th entls, In* attarheil to hwivels, 
K» OH to prevent any twisting hy the current ; if the (h'pth of 
the ehaniiel is (*onMtkTalile, intervtMiin^ hwiwls hhouM aixi lie 
|ilae«Hl in the chain. 

The Aiistrians make the weif^ht of the aii(*hor M*Vfn tinien 
the weight of the t<M'|N*iIo; othiTs an* Kitistievl with thnn^ ami 
four tinirs tlh* tor|KHli»-\vri;^ht ; an«l we <*onsi«ler that the form 
uikI the writ^ht <»f tht* aiiehor hIiouM entirt*ly (lejicml on — 

(a.) The Mn'n;flh of the current in which the tori^Io in 
|»la<.v<l. 

(''.) Tht» surfaiv eXjM^MHl liy the torjuNlo ti» the curri'iit. 

(r.) Tilt* natun* i>f tin* iNittoni of the channid. 

It is olivious that an anchiir of ju>t hutlicli*nt w<M;;ht to 
h(»l«l th«* t«iri^*<lii in its |Mi^ition is all that is rtM|uirc4l ; ami in 
l<M-:iIities when* there in m» current, or hut little, it wouM 
n|»|M*ar a su|M*rlluous |>n*caution to makt* the anchor ho very 
heavy hh heveii times the wei;rht of the tor|MMlo, 

However, it is it-rtainlv a lir^s fault to make the anchor t<Mi 
heavv than it wouM U* t<» mak<* it not hi*:ivv 4*nouuh. 

The ^lla|N• of the Kn;:li.*%h umhrella-aiiclKir wouM ai>{iear iho 
mop«t Huitahle for all tsifl lM>ttoms. 



(^/.) Torj'filoe.'* .^hoiilil not Iff diM^nrra/Je oii the mrftuy of the 

\nitrr. 

It is not m*flM*HKiry to |Miint to the n^asonn f<>r tluM asM*rtion. 
Th«* \i;ril:nit Kiilor will l«»ok out fur the least inilicsitiiMi of tho 
pn*."<«'no» of tiir|H'«I*ii*s, an«l it i?* then-fore al"*^«lutely ne«'»'-HKiry 
to ;;ivu tilt: ti>r{H-«|o a forni uhirh ti* the turicnt offers tin* leaMt 
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possible resistance, and prevents it from forming ripples o: 
surface. For this reason, percussion-torpedoes, with 
triggers reaching to \eTj near the surface, are objeetional 

All suspicious movements along the shore or bank si 
be avoided. 

The deeper the torpedo is placed below the surface o: 
water, the easier it will be to conceal its presence fron 
enemy. 

If it should be desired to buoy out a channel throng' 
hnes of torpedoes, through which friendly vessels may 
some decoy-buoys should also be placed, by which to mi 
the enemy. 

(A.) Influence of salt water on tJie Torpedo. 

Cast-iron cases, coated with some composition that pre 
them against the action of the water, would seem to be 
most suitable for envelopes of submarine charges. 

In justice to the American barrel-torpedo, however 
would call attention to the following fact : — 

A few days after Admiral Farragut had forced his pas 
by Fort Morgan, several torpedoes were placed across 
mouth of Dog River. This was in August, 1864. 

In May and June, 1865, the mouth of the river was scan 
for these torpedoes, and most of them found and removed, 
powder in them had kept perfectly dry. 

In April, 1867, nineteen months after the torpedoes 
been placed, a flat loaded with boards, and coming from Bai 
saw-mill, on Dog River, struck one of the three or four tor j>e< 
that had not been found, and was sunk by its explosion. 



(/.) Advantages and Defects of Torpedoes. 

V The advantages of the torpedo consist in : — 

1. It may be placed in any channel or approach, and i 
even Ixj used on land. 
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2. Itri c'OKt-prk'e in c<>tii]>arativcly cheap, and it^ ccuihtruction 
recjuircrt Imt little time. 

3. It is csi^ily nn<l quirkly |ilao(*<l. 

4. ItH efl'ect on a vesM*I is ninn* il(*.struetive than that of the 
fire of any piiiv of onhiantv known. 

a. It iH i^iiMiiy trans|N»rte«K and may even ai*c*om]<iiny an 
armv in tlie field. 

(>. After tlie niKissity of olwtnirting a e)iann<*I has |t:iNH-«l, 
the toriie«lt> in i.*;isier remove*! than any other ol»htrMrtion. 

7. In eonnivtioii with 4>ther oltstnirtions, the tor|N^Io 
n^ndern it im|M»sHiliIe ftir any lU'et to fonn* a jkimki^* nnder the 
lire t»f priii^'rly ronstrurte*! hhore-lwitteries. 

H. Its monii efl(*«*t is hiu*h as to (*;inM' the enmiv to ailvancv 
with the utmivst mntion ; (*:iUNin^ him to 1<im* time which must 
lie of ^reat vahie to thtr attacke«i jKirty. 

On tlie oth<T liamK th<' disiidvantap-s and defet^ts of the 
toqH-tlo have thus Iieen enumenit(*«l: — 

1. It interferes with tlie movements <if friendiv vesmdn 
(The electric toriH*«lo is the uidy kiiiil not liable Ut this <ilijec* 
tion.) 

2. The risk that the explosion may not U> efr«-(*te<l at the 
ri^ht moment. (In this re;rard M'HVxpIoilin^ contact-tor|N*«loiM« 
dewrve the prrfcrcnif.) 

.*{. The raM' with whii'h tlit* eni'my may e:iuse tor|ie<lo<»« 
pn*matuifly t«i explode, prevent them from expl«Hlin^« an<l 
even remove them. Alth«»u^h it will U» <litlieult to devi^* a 
ppitiH'titin a;rainht joriNHlm-s sunk to a ^'n-at tlepth. ti»r|iiHliii>M 
wliieli had In-v-n plao**! nearer to tin* Hurfa«'e lia\e, tliiriii^ the 
X«»rth Ameiiesin war, •■•••n ti^htnl np hy ni<'ans of a very 
himple ointrivano» ;- Two tn^***, -10 to ."lO fii-t l*»njrf wero 
lafli«-«l tM;reth«'r, in the shajw of an Jxl; the l-»w of the vew^id 
entere«l )«twe«ii 1 and I in this x. whii h w;is now IaMh4-«| 
to till* ^hIp: 1-2, 2-.'l. .*M Were then o.nn«-<-ttNl hy htr«>n^ 
fihhinjr-nelN that hail nmie weights atlarh«-<l t<i thi-m. Adminil 
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Dahlgren is said to have saved several of his vessels off 
Charleston by this simple arrangement. By anchoring torpe- 
does to heavier anchors than those that were used in Charleston 
harbour and Mobile Bay, it is, however, our belief that torpedo- 
nets of this description will be made of little avail to a vessel in 
motion. 

The dragging for torpedoes, which are placed w^itliin effec- 
tive range of shore-batteries (and thus they should alw^ays be 
placed) is an operation exposing the men in the boats to too 
severe a fire for making it possible for them to perform 
their task in a thorough manner. But after the shore-batteries 
have become silent, a thorough sweeping even does not 
always remove all danger. (See Admiral Thatcher's Report, 
Chapter XVII.) 

In any case, torpedo-nets are not a perfect protection for 
vessels in motion against stationary torpedoes ; and dragging 
or sweeping for torpedoes is an operation that, during' day- 
time, should be rendered impossible by the fire of shore- 
batteries, and during night be prevented by the vigilance of 
picket-boats. Stationary floating torpedoes, which are con- 
nected with each other by side lines, are very likely to sink 
or seriously injure a vessel, in spite of her torpedo-net. 

{k.) Comparative Cost-price of the several classes of Torpedoes. 

The simpler the construction, the less will be the cost -price 
of the torpedo. Torpedoes which are to be fired by elect ricitv, 
especially when self-exploding contact-torpedoes, will cost 
fifteen and sixteen times the sum required for the construction 
of a torpedo fired by friction or acids. And, inasmueli ajj 
the friction self-exploding contact-torpedo is fully equal in 
effect to tlio electric, the question arises whether it will not 
he judicious to use the means at hand in constructing a larger 
numl)er of tlie former, thus covering a greater space, even 
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CHAPTER XIX. 

TORPEDOES USED IN OFFENSIVE OPERATIONS. 

(a.) Torpedoes floating freely^ and driving with Currents and 
Winds. — (6.) Torpedo Boats. — (c.) Torpedo Rockets. 

Whatever importance the torpedo as a defensive means may 
have, its full value will be developed only when science, 
ingenuity, and mechanical skill combined shall have overcome 
the difficulties which during the North American war prevented 
its more frequent use in oflFensive operations. 

Torpedoes used in offensive operations may be classed as 
follows : — 

(a.) Torpedoes floating freely and driving tmth Currents and 

Winds. 

It is obvious that the least effective torpedo is that which is 
left to float towards the enemy's shipping or bridge at the 
mercy of currents and winds. The most trifling thing — a sna^, 
for instance — may stop it, or it may be washed ashore long 
before it has reached its intended scene of action. Even if the 
torpedo be provided with a propelling mechanism (which must 
necessarily always be somewhat complicated) there can be no 
certainty in its movements. 

Moreover, since this class of torpedoes float on the surface, 
they are readily discovered by a vigilant enemy and therefore 
readily sunk. 

During the North American war they have been repeatedly 
used, but in all instances with very unsatisfactory results. 

When tliey were to be fired by acids, and had been provided 
with a clock-work, their explosion was generally effected at tlie 
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dc^siretl moment, that in, after the time acronliiif; to wliich the 
cI<M-k-work Iiad lieen Met had ehi|iHe<l. 

Tliere ari' w» many favoiimhle circumAtances required for 
tile HihxvsH of thiH t<»r|Msln, that itn Huecvsn will evi*r entirely 
de|M*nd on ehamv ; even the proliahility of mkxvsh will, under 
the moNt fav<»ural»Ie einMnnstancvH, lie very doubtful. 

It waM Kiitl that M*veral Feilend trans|MirtHhad U*en sunk on 
St. Jolurs UivtT liv iloatin^ir toriie<lin*s of this ela«H, Xt>t having 
lieiMi ahle to awvrtain the eorreetnesn of that rumour, wo pve 
h«*re the folltiwing instance, whieh, in all likelilHNid, in at the 
tuimt* time the nearest apjiroacli to suceesH ever attained with 
tiiiH class of tor{>ed(x^ ; — 

KXTKACT KKOM THK KkPORT OP RKAR-AnMIRAL DaVID 

D. PoRTKR. 

" NoRTO ATi.ASiTir SgrAMii>!f, T.S. FLAo>fiHtr Mairrrn. 
*T«|v Fr^r ItiTrr, Krk 22iiH, It^'A. 

**?IR,— I have the honour to inform you that Wilminffton 

has Ufn evaeuat4*«K ami is in pisscssion of c»ur tror»|iH. ^ ^ 

**AfterH)un<lin^and huoyiufr out the Middle (i round at Hifi^ 

Inland, I sue(*i*iHl<*<l in p-ttiufT the frun-lNHits over, and o{)ene<i 

fire on Fort StroU)?, the work (.commanding the princijMil 

oliift met ions, 

• •••••• 

''That night (the IHMh). tho reUOs sent down 200 floating 

tor|M*<!<ii*s; hut I hail a strong fonv of pirket-liositM out. The 

tor|ii-«lcii>H wiTc Kunk without nuiskrtry. One gi>t in tht* wIm**-! 

of till* 0*r>-«f/ff, ami hli'W iirr wh«*«'!h«*usi* to pi«'«t*s, and kmN*kc<l 

down the hulkhrads iii-UianL hut then* was no danuigi* to 

th«* hull. SiUK* of iIh' vcmm'Ih |»irk«Nl np the ti>r|N.*i|iM»s with 

thi*ir t<>r|N'«h»-net^. The next m«»rning I s|in*ad two fishing- 

m'ts acTiiMi the chann«*l. • • • • • 



•• 



" H"» Ctirnar^v Wrijj>. 

- NrrviATT of ilic Xa»v.' 



1)aVII> I). PoRTKR, 

" IU«r-A(iminl. 
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It will be granted that this unsuccessful attempt (and vet 
the most successful of all made during the North American 
war) at destroying the enemy's ships by torpedoes driviiiij 
with current and wind is not calculated to awaken faitli in 
this mode of applying the torpedo to offensive operations. 

The way in which blockaders may protect tliemi?elves 
against these floating torpedoes is very simple and very eflficient, 
as may be seen from Admiral Porter's report. 

A light boom, a net, two or three" cables supported by floats, 
stretched across a channel, will form an efficient protection 
against floating torpedoes. If the channel is wide, every ve.sst*l 
may readily take her own measures of protection, by placing a 
net, a raft, a boom, &c., around her. 

(6.) TorpedihBoats. 

It may be affirmed to be the opinion of all naval authorities 
that a boat by means of which torpedoes may with the greatoi 
secrecy and safety be brought into contact with the enemy's 
vessel and exploded at the moment of touching without daiuajre 
to the operator, will form hereafter an essential part of all 
judicious arrangements for coast-defence. The conviction «•!' 
the importance of torpedo-boats has already turned the attention 
of naval engineers to them. 

The first attempts aimed at submarine boats, since tlif>u 
only could approacli the enemy imobserved. The very xinsati>- 
factory results from the use of this class of boats duriupr iji^. 
late American war alone would justify us in declaring- ag-ainst 
them.* 

• The first of these boats was l»uilt in 18(51 at the Treilej:?"' Works, Richmond, Va. 
It was only 20 fet't long, built of boiler-iron, and intended to be iiseil as a divini^-bci!, 
from which to attach a toq^edo to the lK)ttom of a vessel. It was an utter failurw IVtttr 
prosjx^ct of success seemed to warnuit a suhmarine lx>at built at Mobile in 18»;;i. In 
inventor was so sjinj^uine of success, that he induceil^the military uutlioriti«'s to mmhI tie 
boat by railroiul to Charleston. In her first attempt at leavin;:; this harK»ur for il.o 
Federal fleet, the bait filled with water, and sunk with her crew (threi? men), wh.. win* 
drowne<L Ilaistxl again, a second attemj)t Was made, but kxl to the same result. Kn:>» \ 
a second time, the boat was used by Lieutenant Cilassell in his attack ou the A'- ■ ■ 
Jronai'hfi, Oct. Oth, 18G3 (sec p. oO\). 
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M(»n» n*o*iit att«'iii|»tM in tli«* Fnih*il Stat<*H* navy alsii t*) 
(X»^^t^l^t siirli iMiats have Um-u ri|iially n*sultlc.HS. 
Tlifi'o arc twi> f*<»iitlitit»ns tu U* fultllh*<l :-- 

1. Tilt* s|N*«*il of tli«* lMi:it iiiust In* ^rrcat cntiii;:!! tocnaMo 
tlic lN»;it t<» atlvanro at loa^t «»n4» mile and rctn^at tlio sanit) 
diKtancv witlmnt tli«* ntM*i*Hsity (»f cnniin;^ ii|» to tla* siirfact'. 

2. Its mnrsi' iin<I«*r water must U* ai*(*unit4*lv ilt*trrminaM«\ 
TIk' t\r>\ (Ninditinn is ilitlinilt t<> tultil, UM-aiiM* it involv(*H 

tlio intri«*:iti* (|U4*stiiin nf tli«» m(»t«)r ti> U* cmployiHl. 

To tultil tli«* MTiihil 4|U4VHtion is \vrll-ni;rli im|Nissil»K*, an«I 
for this n*asou Americsin ony^ineers roj«H*t Hiilmiarino iNuitM 
entirely. In tlie numrrous trial-tri|H whieh varimis inventorH 
M'lio lia«l oflrre<l tli(*ir hul>marini* Imats to the Tniti**! States* 
(tovrrnm«*nt lia«l to mak**, it invariaMy lia|i|ictH'<I tliat the InkU 
ih»viattHl l*ptm tin* |»r«'>«'rili-<l i-inir^' afN-r ;;"iiiL' a few kn«its, 
an<l mi^Mnl tin* a|i|Miint«->l m:irk ri»n^i<l«rahly : tht* Utat S4im«^ 
tiini's «*vcti« to till* ;rr«*at aM<ini>hmt*nt of thi»N4* in it. eiiniin^r ii|> 
n(*ar the >tartin;:'-|Hiint. 

Stt-am eanntit In* «'mpl«»yi-l as nit*tiir f >r hul»marin«* Imats, 
Un^iuh** the maiiiti-nano* nf th«* tin* ri*<|uires t<N> mueh air« aii«K 
nmreoviT, tht» I'Si^siiH* nf tin* Mn<ik«* wouM U-tniy the j>n's«'iui» of 
the lNi:it. ri»nNtru«-tiirs, thiTft'on*, tnrn«*«| thi'ir atii'iition to 
oim|iri-HS4M| air an*! nian-|»ow«'r; hut the latter will n«*V4*r 
HuOiii* til turn a M'n*w im» as to attain the r«*<|uin*<l h|Hi*«l, an<l 
nil triaU have |irnvri| nll^:lli^faetllry. 

Th«* expan^ii*!! tif enmiin^^MNl air h:is U^*ii M*|i*«*tt^| l»v the 
Frt'iii-h as till* m**t«tr : tln'V thun <»litain tht* a<lvantap* that th«*y 
nt-t-il n»» M-|i;irati' ehamU-r fi»r hUjijilyin;^ lln* rn-w with air. 
M«»n' r»-«'»'ntl\, |piw«'Vfr, iiim|»r»*v^"«l «*;irUinie arid has tak«*ii it.M 
|i|aii* am*»nL'' in'*ti<>n-L''*'ii*'ratiin*. A*< it is H^liditii^l under a 
|iri-*«un' ••f fMrt\ atni>^|ihi-ri*% it ini'uiiif.-* vi»ry little h|i;ifi* ; it 
Mill i-\p.'ind-4 un«li'r a |>rf*«p>un* of aUiut twfutv atiii«»N|ihiT««i«, 
and i**, th«r«'t'«>n\ |ip'l aMy tho uu^X i*oin|>:ii't mat*-rial f«»r this 
fi*<edin^ iif ••ri^ini> hiihrrto iliM-oxiTi^J. 

At the pari"* K\hii'iiiiin of 1m;7 the ni*Mlt-l of a •iuhiiiiirino 
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torpedo-boat was exhibited. As it was not allo^wed to make 
any sketches of the model, which had also been placed under a 
glass-case, the following description can make no pretension to 
great accuracy : — 

The plan of the boat originates in France. As motor, com- 
pressed air is to be used. The boat is entirely built of iron. 
Its ribs have a zi and i section. Its sides are formed of strong 
sheet-iron. 

Length from stem to stern, 43 * 3 m. ; height, 3 • 36 m. ; and 
width, 7 • 5 m. 

The deck has a top (long, 20 m. ; wide, 2*25 m. ; and hi^ 
1 ' 4 m.) equally constructed of iron ribs and sheet-iron. 

These, for a submarine boat, very large dimensions are 
necessary, because the air required for the crew and for the 
feeding of the engine will, even in a compressed state, fill * 
large space. 

The boat is propelled by a screw, 2 •25 m. in diameter, 
which is placed in the ordinary way, between the rudder and 
stern-post. 

The shaft of the screw has two cranks, to which are attached 
the piston-rods of the cylinders. These stand in an inclineil 
position. Twenty-one copper cylinders, with rounded-off eniU 
serve as receptacles for the (to 13 atmospheres) compresseil air. 
These cylinders connect with the supply-pipe of the engine, 
and with another pipe, by which the crew is supplied with air. 
By means of valves, these pipes may l)e shut or opened. The 
cylinders are eight feet long, and contain alK)ut 130 cub. iil 
air compressed to 13 atmosphere^?. A small pump may alj*^ 
be moved by compressed air. It serves to fill or empty the 
water-reservoirs near the bottom of the boat. 

There is also an apparatus on board (of which it is only 
said that) by means of which the boat may, with a sinpjle turn 
of hand, be instantly lowered or raised to the surface. This 
mysterious contrivance is, probably, a cylinder havinp^ a cap;*- 
city of a certain number of gallons of water, which, by means 
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of a piston iiiovinI by coinpre.sKNl air, may lie rapidly filltnl 
or cniptiiNl. 

The alM>ve-ineiitioiicMl top of tlio dvi^k fijriiw part c»f the 
pilt)t-linUHf% aii<l is, then»f*»ri\ provi«U»il with a jjhi*«^winilow. 
It has alsi> tuur nuiii-holes (similar t(» th(»se in stoam-U*ih*rs), 
thnni^h which the crew may |);l^B4 in and out of the In Kit. 
The middle |»:irt of this top is lient to the sha|K*of the life-UKit, 
which is Hi*i.'un*<l to it hy some screws reachin;r t4» the interior 
of the top. The life-UKit is <*i»nstru(*ted similar to the l:irp) 
IwKit, ami jMTfe<-tIy air-ti^ht. It is H'2't m. lon;r. 2'2't m. wi<le, 
and 1*2.'mu. d(*ep. It has also fnur man-li<des, two of which 
fit exactly over two man-holfs in the topof the divk, servin); Hti 
ntmmunimtion with tin* larp* iNisit ; while the remaininjr tw«>, 
which are on the side of the life*lMXit, are pridiaMy inten«ie<l 
for the |Kii»%in); of cisirs. 

The st4vriny^-ap|Kinitus of the Uxit pn'M'nts no extraonli- 
nary featiin*. In adtiiti«in t«» the main ni<ld(T« then* art* two 
horizontal rudders, 2 m. l<>n;r. nioviny^ on the Kime axle near 
the stern. A small mtcw, uiovin;; on » vertic:il shan alnive 
the Uijit. is intenile^l to increaM* the sjicinI with which the Uiat 
mav U* niisiNJ or lowen*«l. 

The t(»r|KH|o-*.|i£ir is an immovahle tuU* 4'«'» m. lonfr; to it 
is siltach«-4l u c;ist-ir«»n tor|ie<lfs which is to In* fire^l l»y «-l«*c* 
tricitv. Its insulate«I wire leadM in the l<itterv Htatiom*«l in 

the pilot-hoUse. 

The Uisit in lialile to the folhiwin); olijec'tions : — 

1. As a huhmariiM* Uiiit it is im|MiMiihle to irive it th«* ri^ht 
o»ur*«\ with aiiv reafi«>nahle de;rrei.' of ivrtaintv, to strike the 
enemv*s vi*Hwd. 

2. Suhmarine Umts are m* danp^muM to their own crew« 
that it will matter hut little wlM*ther or not such a Umt is pnn 
videtl with a life-lMi:it. Ju«lpn^ from the small numluT of 
Hur\ ivopi Iff tht* tliKiisters of the /^f^l/4v*ll and 7Vn/yn.«'A, it is 
more than pmUilile, that in c'im* of ac^-iileiit, the cr«'W of a 
Huhmariiit* Imat Wiiul«i have hut litth- time to make their rj^reiw 
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through the man-holes into the life-boat, unscrew its bolts, and 
save themsleves. The theory may be good, but for practical 
use it appears worse than useless. 

3. The two horizontal rudders, and the small screw moving 
on its vertical shaft above the deck, are entirely insufficient to 
give to a boat of the dimensions above described the direction 
desired. 

4. The torpedo-spar of a torpedo-boat should be movable 
in a vertical plane. 

5. Self-exploding contact-torpedoes are more suitable for 
torpedo-boats than torpedoes to be fired by electricity from 
the interior of the boat. 

Plate XII. represents a torpedo-boat built during the North 
American war at Mobile. Those built at Savannah were of a 
very similar construction. The only real defect in these boats 
was the boiler, in which salt water would foam, but not form 
steam. Neither was the fuel used the proper material for 
generating steam on occasions which, like those in question, 
are dangerous enough in themselves, even if the enemy be not 
warned by a column of smoke of approaching danger. 

-A 11 these boats were propelled by screws ; they had a 
length varying from 40 feet to 60 feet ; midships a diameter 
of 7 feet, and tapered at both ends to a point like a cigar. 

The torpedo-spar, to which a contact-torpedo (figs. 5 and 6) 
was attached, liad a length of from 10 feet to 12 feet. The fol- 
lowing are extracts from official reports made by officers of the 
United States' navy in regard to o|X3rations of this class of 
boats : — 

Attempt to blow up the New Iroimile^9. 
Report of Captain S. C. Rowax. 

" United Statks' Steameh Xeir Ironsides^ 
" Off Morris Island, South CarolinA, OctoWr 6th, 18(1'^. 

*' Sir, — I have the honour to report tlie circumstances 
attending the explosion of a torpedo apiinst the side of the 
ship last night at a quarter past nine o'clock. About a minute 



U^fun* \ho (*X|)li»sioii a sniall olijrrt was mm^ii liy tlir N*iitinrls 
and liailiil liv tiu'iii as a InkiI, ami als4» liv Mr. IlowanK ot1in*r 
of tli<» ili»<'k, fnuii till* puij^way. HiM-^-ivin;? ih» aiiswrr, lie 
pivo tlir iinliT, *' Fin* iiii«> Iht." TIm* s^'Hiiiifls ih'livtTtMl tlirir 
lin\ ami iiiiiiK-^liatrlv tli«^ sliii» nHviviil a vrrv wv^-n* l»luw 
fniiii the i*x|»l<)sinii, throwiii;; a nijuiini nf waft-r n|Niii tlir h|i;ir- 
*liH'k ami into tin* i*n;^iiu-nH»ni. Tlir i»lj«M't lin-^l at provitl t«> 
Iv (as I Hiil»MMHk»iitly K'arncil fnuii mn* of tin* |niH»m-rs) a t«»r- 
|NNl(Hst<*ani«*r, siia]N.N| jikt* a ri;r;ir, ."><> tivt l«»n^ l»y ."> ftt't in 
(lian)«*tcr, ami nf ^ivat h|NN*4K and so siilmuTpNl that tlir only 
|M>rfions of ii<*r visiliK* was tin* i'oiiniinp< ot* lirr hatrli, wliirli 
wiTe only two tWx alnivr tin* water's t^l^f and aU»ut ten fivt 
in K*n;rtii. 

*• Tlir tor|NiliHln»;it was (-oniniandiHl liy Licntenant Com- 
mandin;; (ilas.s(dl, formerly a limtt'iiant in our navy. an«I m»w 
our |»ris4inrr. Ilr Mat«*s that thr «*.\|ilohion threw a oiliinin of 
water ov«*r tin* little rr:iit« whirh |*ut <int tla* fin*s« and left it 
without iu«»ti\4* ]Ni\viT and it ilrif*ti*«i ^ms\ the ship. 

*' Xothin;r iimM 1*4* S4*«*n fr«»ni the )ruiMl(*<*k, ami to tin* at 
ramlmn wnuld i*mlaiip*r tht* tle<*t of tnins|Mirtsand oth«*r vrshrls 
in*ar us. The marine y^uanl atid niUNk«-t(*«-rs on tlu* s|i:irHh*('k 
HHW a small oliji-rt, at which a very M-vm* tire was k(*|»t U|> 
until it drifti-il «iMt of si^rht, when two of tin* Monitors, the 
IVt'f/oitrlrn and ^\it^kiU. \^\t^'*\ under our stmi and wrn* rhifo 
to it, when it >udd«'idy di**:i|i|M*are<l ; twn of our cutters were 
desiftiitchi**! ill hcan*li t>f it, l»iit n'turnc«l without mi«-ci*hn. 

** I li«i|N* iiur fin* tlc>tri»yi*«l tla* tor|ii*<liHt%teanicr, and infer 
the fai't fpiiii the ^tatc|lM-nt iif Lieutenant riiiiimTiiidiii;r^f lasM*!!, 
wh<» ackiiowlt^lires that he, ami Kn^rini^aT T«M>mi>^, and pilot, 
who f*onNtituti*i| th«* cri*w at tin* time of the e\|i|iip«iiin, wen* 
o»iii|N*lle<l li> almiidofi tia* ve?M-l, and U«in^ provid«*«l with lif«^ 
|in*s4»rvers, NWaiii fi»r tln*ir live?*. • • • • 

'• V«'rv re-iwi-tfullv, viiur fiU<«lii*nt M-rvaiit, 

••S. (\ Ron AN\ 

" Hi «i:-Al'ViR«l .1 A. lUiili.Ri^, *M a|4jiili C't>iiinuu«liii2. 

Ti-tiiii^iMit i: ?«.A ll Sj*:.*»ln '«*.'■ 
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Sinking of the United States' Steamer ^^ Housatonic^' by a Torpedo- 
David, 



** United States' Steaickr CanandaigtM^ 
Off Charleston, S.C., Feb. 18th, 1864. 



it 



" Sir, — ^I have the honour to make the following report 
of the sinking of the United States' steamer Housatonicj by a 
rebel torpedo off Charleston, S.C., on the evening of the 17th 
instant. 

" About 8*45 P.M., the officer of the deck, Acting Master 
J. K. Crosby, discovered something in the water about 100 
yards from and moving towards the ship. It had the appear- 
ance of a plank moving in the water. It came directly towards 
the ship ; the time from when it was first seen till it was close 
alongside being about two minutes. During this time the chain 
was slipped, engine backed, and all hands called to quarters. 
The torpedo struck the ship forward of the mizenmast on the 
starboard side, in a line with the magazine. Having the after 
pivot gun pivoted to port, we were unable to bring a gun to 
bear upon her. About one minute after she was close along- 
side the explosion took place, the ship sinking stern first, aiul 
heeling to port as she sank. Most of the crew saved themselves 
by going into the rigging, while a boat was despatched to tlie 
Canandaigua. ♦ ♦ ♦ ♦ ♦ « 

" Very respectfully, your obedient servant, 

" F. J. HlGOIN'SOX, 
" Rear-Admiral John A. Dahlgren, •* Lieutenant. 

" Commanding S.A.B. Squadron." 

The torpedo-boat which made this successful attack was lost, 
with its commander (Lieutenant Dixon, Confederate States 
navy) and crew. The torpedo having been placed at the 
bow of tlie boat, it is surmised that slie went into the hole 
made in the Ilousatonic l>y tlie explosion, and having no jx)\ver 
sufficient to hack out, sunk with her. 
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Sinking of t/h* (\mfetlerate Itam '^ Alltemarle.'* 
{a.) Rkport of Likitknant W. B. CrHiiivo. 

'* AUIK1IAIII.R St»CMi, N.i\, i »rii.UT .liHJi, I>m;4. 

**SiR, — I have the honour to it'jiort that the relvl inui- 
chwl Allhinarle is at the liottom of the Rosuioke River. 

**()ii the iiij^ht *>f the 27th, having preimrtNl my nteani 
lauii(*h, I ppkhxhUhI up towanl Plymouth, wiih thirteen ofliivm 
ami mtMi, partly vohiiittN^rs ln»m th«» npiadnm. The <listaii(*e 
from the mouth of the riviT to the mm is aUiut eifrht mil«*s, tiic 
stream avrTajrinjr in wiilth w>me 200 vanKaml limNl with the 
enemy's pickets. A mile l»elow the town was the wn»<'k of the 
iS#;riM/f<'A/, surrouml«Nl hv hM»me s(*)HM»nt'rs« an<l it wasun«l(*rstiNMl 
tliat a i^un was niount^^l there to i*«innnan<l the lien«I. I then^ 
fnre took oTn» «if the N/«imri»oi*^ rutters in tow, with onh^rs to 
mst offaiKl iMianl at that |M>int if we wtTe haiN^l. 

^*()ur \nK\X r<\\iH*AH*i\\^\ in |i;isi<iinjr the piek«*t ami even the 

Siittthfhhl within 20 vanls without ilin^NiVfrv, ami w«» wtTe imt 

• • • 

hail<*(l initil l»v th«* liMikniuts on the mm. Th«* eutt«*r was then 
<^ist off anil (»rilcri*«l U*low, whil<* we matle fur our eni*iiiv iimler 
a tull hrail I if htcam. 

"The reU'Is hprun;r tln^ir mttles, mn;r the l^*!!, an«l et»iii- 
metiitHl tiriie.r, at th«* Kime time ri*|N*;itin;^ their hail, an<l 
HN»nn*«l murh e«»nfuwl. 

" Thi' litrlit «»f a fire a^hun* shiiwiil me the intn-<*la«l maile 
l*:i>t to the wharf, with a |ien of Io^^m aroun«l, h«T al«»ut IW feet 
fn»ni h«»r ^i^le. 

•' l*;i*o%in;; her r|«»^-Iy, Wt» ma«le a e«implete rirelp, M) as to 
striki* h<*r l*airlv, aii«l wi*nt intit hi*r Uiws i»n. Hv this time 
the eiifmv's tin* was vrrv wxfre, hut a <1om» i»f e:ini*»ti*r, at 
shtirt raiip\ mtvi-«1 to m<"l«Tat«* thrir zesil ami «li*iturh their 
aim. I*a\ lUiiKtiT Swan, of thf iH^rnn^ was w«>uiii1«n1 nrar me, 
hut how manv m«»re I know not. Thrt^i* hulli*tf« Mruek mv 

a • 

riolliiii);. iiihi ||m> iiir M-ciiitil lull ••!' llifiii. 
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" In a moment, we had struck the logs, just abreast of the 
quarter-port, breasting them in some feet, and our bows 
resting on them. The torpedo-boom was then lowered, and, 
by a vigorous pull, I succeeded in diving the torpedo under 
the overhang, and exploded it at the same time that the 
Albemarle 8 gun was fired. A shot seemed to go crashing 
through my boat, and a dense mass of water rushed in from 
the torpedo, filling the launch and completely disabling her. 
The enemy then continued his fire at 15 feet range, and 
demanded our surrender, which I twice refused, ordering the 
men to save themselves, and removing my own coat and 
shoes. Springing into the river, I swam, with others, into 
the middle of the stream, the rebels failing to hit us. 

" The most of our party were captured, some drowned, 
and only one escaped besides myself, and he in a different 
direction. 

♦ ♦♦♦♦♦ • 

The ram is now completely submerged, and the enemy 

have sunk three schooners in the river to obstruct the passage 

of our ships. 

«««««« 41 

" I am, sir, very respectfully, your obedient servant, 

"W. B. CrsiiiNo, 

** Rear-Admiral D. D. Pouter, " Lieutenant United SUtcij' Navy. 

"Commanding N.A. Blockading Squadron.'' 

(6.) Report of Captain Warley, late Commandkr of 

THE Confederate Ram Albemarle. 

" Plymoutu, North Carolina, October 28th, 18ft4. 

"Sir, — The nij^lit of the 27tli instant, a dark and 
rainy night, I had the watch on board doubled, and took 
extra precaution. At or about 3 o'clock a.m., on the 28th, 
the officers of the deck discovered a small In^at in the river, 
hailed her, received an unsatisfactory answer, rang the alann- 
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liell, an<l oiiencnl fire on her with the watch. The ullieerH 
and men were at their quarters in as quirk time as |Nissihle 
under the eireuuistanivs, hut the vt»*4»I was n» chfm* that we 
ciMild not hrin^ our pins to U*ar« ami the shot iireil tVuni the 
after pin hmtlnl with ^ra|»e faiK*«l to take eflei*t. The iNiat 
running ohliquely, stru«*k us uiiiler the ]Nirt In)w (running; 
over the Inniui), exphNliHl a tor|KHli»« ;in«l MiiashtMl a l:ir;re hi»le 
just uiuler the water-line. I'lnler a heavv tire of inuski*try 
the lM»at surren«i<*n'4l, and I si*nt Lieutenant l{f»U*rts to take 
eharp' of h«*r. Mannnl the )iuni|is« and ordere«l to tin; u|» to 
use the donkey |>uiii)»s. Th«* wat«*r piiiiiNl on us so fast that 
all our exertions were fruitle.ss, and the vi;<«h*1 W(*nt di»wn in 
a few niinute-s merely leaving; her shield and siii«>ke-staek 
out of water. 

^' In Justiei! to niVK^lf, 1 must kiv that the piekets Im*1ow 
pive no noti«*e of her a|>|»ro;irh, and the artillery whirh was 
Htati<»n«^l iMNir the vesMrl for ]»rotn'tion pive no :issistanet\ 
niaiinin;; oidy one |ii(*<v at t<N) Iat<* a tiiii«* to U^ of any 
M*rvirif« Havin^r nindeiiMiI this rejMirt as iiiueli as |iosKihle, 
I re<»|ie<'tfiilly re<|Ui^-t a court, to eMahli.Hh on who^e shouldeni 
rests the loss of the AUtcnuirlt. 

Attack *»n the '• Mint^M^ta* hy a Tfr/ietio B*xii. 

(a.) UkI*OKT ok LlKlTKNAXT-C'oMMANPKK .1. H. ri^SIII K. 

" tNlTFH St^TE.** StKAMFJI l/iiill*«B*il, 

-«>ff Nrwi-.rt Nfw», Vft., A|inl inl», l-^'l." 

**SlK,- I have to re J Wirt that laM mV'^ht, aln»ut 2 iM'Nwk, 
while riilin;^ ti» th(> ehh tid«\ a dark o|iji*tf't wsis diM^iVtTeil 
sltiwly ]ii:if«tiii<^ tilt* r«hii>. «*'"*'i^ -'^^^ yardt ili-t;int. It WuM 
thought t«i U* a Uiat, and liaile<l : tn tin- hail i^un aii»*wereil, 

luMMnokf. \\\ this time it w:is ilin-tllv aUMiu. M^-niin;:lv 

• • • 

without any |iowc*r i»f loe«imolion. The MflinT of the dt^-k 
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promptly gave orders to the tug astern to go and exan 

it, and repeated his orders several times before getting 

reply ; and while endeavouring to have this order execu 

the object, a " David," approached the ship just abaft the ] 

main chains and exploded a torpedo under her, the " Dav 

making off in the direction of the Nonsemond River. Sevi 

muskets and a round shot were fired at it, and every ei 

made to send in pursuit; but the tug Poppy had failed 

keep the required look-out, and also had allowed her 8t4 

to go down, which was not discovered until the " David " 

disappeared. Vessels were sent in search, but failed to j 

her. 

♦ ♦ ♦ « ♦ ♦ • 

" It is diflBcult to say how far the ship may be dama^ 
although she manifests no leak. The shock was quite sev^ 
and I should be glad to have a survey to ascertain the ext 
of injury sustained. 

" I am, very respectfully, your obedient servant, 

" J. H. Upshur, 

" Lioiitenant-ComniaDder, 

" Commanding U.S. Steamer Mintu. 
" Acting Rear- Admiral S. P. Lee, 

" Comiuandiug North Atlantic Blockading Squadron," 

{b.) Report of Survey. 

" United States' Iron-clad Rotiuoke 
** Newport News, Va., April 12th, 186- 

" Admiral, — ♦ * ♦ ♦ 

" JDescriptioji of Injury. 

" Port after sliell-room. — First and third futtocks of t 
frames badly sprung. The diagonal straps sprung off. T 
deck sprung, nine planks being sprung off from the hek\] 
about three-fourths of an inch. The linings of the bulkhe 
sprung badly. Amidship bulkhead started inboard about ^ 
inches. 

'' Spirit-room. — Forward frame broken. Planking spruii 
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Second frame liadly sprung. Hilfre ntrcsik l»n»keii and npning 
off. Tliinl fninie Hpriin^. Planking H|>nin^ (nitli^Kinl fntm 
linilierM aUiut one inrli, two hiittn of KH-ond l»ilp' stnnik K|>runf; 
U|». Decks Htarteil up. One di*i*k plank Imiken over the 
Kpirit-riNmi. 

** The cvntre of the injiirv ap|H?arH to )je aUmt 10 feet lielow 
the Hurfacv of the water. The nhelvin^ of the |M)rt nmpixine 
Htart4NK Poii ht(vni^'-hulkhi*sid lin»ken. One hidder liroken, 
and all the re»it unship|K*<I. Nine diH*k phinkM t>f )M>rt hte(*nip3 
Itroken. In the )M)rt aiter-niapixine the nhelvin^ h:ii4 liet*n 
HhatteriHl. Two ImttM on the pn^Uvk Htarti^l u|)on the [lort 
hith; at Xo. l.'t ^un ; K*ventivn plankn from the water-way; 
two axletn*ert on pin-thN^k l»n»ken« and one on »i|iar-<le<*k 
hroken of !)-inch pni-<':irriap'M. Two lower half-|MirtM on 
K|iiirHh*ek, an<l two lower half-|NirtH on pin-<Ieck lir«>ken ; 
preventive plate for main-i*hannel, next tf> after one, Hprunfi; 
out alNiut half-aii-inrh. One of the IndtM of the crane for 
H|Kire H|KirH in the main chaiuM Htarte«| one inch. The )Viy- 
mahter*H htore-nM>mM in the (^oi'kpit on the |Nirt hide hImiw the 
|N»wer of the (*oneu.sKi(»n, all the hli«*lve»i liein;r hroken an«l iUm- 
arran^^K (*an*fully examiniNl the 4»uthiile of the nhip al)re:u<t 
of the phuv of injury, and wrre unal»l<* to find any of thei*iip|ii*r 
torn i»flr, «»r any in«*«)ualitief« on the Uittom of the hhip. The 
hulkht'sid of the hhaff-allrv, ahnsiM of the hh«dl-nM»m« Htart(*<| 
inlnKinl aliout mx inrlu^j^ fi>r a diMani*e of 1.** tivt on the )M>rt 
nith*. 

** The hinnnrle on the (|Uarter-4le<*k forwanl of the mi%i*nni:uit 
un^hipiH-il from itM |KN|i-^tal on the hrid^^ and thrown three 

fi*trt towanls |Nirt hide. 

•• Very ri>|nt.i fully, your oU^lient Ni*rvantis 

•'ClIKKT (ffANHKVOOKT, 
'*J«iHi:|-|| FVKKK, 

"J. \V. Stimhi\. 

** .\iTixc4 Ur.Aft-AMiiii«i. S r I.r.c, " i «r]«i.li r. 



312 TREATISE ON C0A8T-DEFEXCE. 



Attempt of a Torpedo -Davi/l to blow up the United States* Steamer 

" Memphis J^ 

" United States* Steaicer Memphis 
" North Edisto River, S.C^ March 6th, 1864. 

" Sir, — I have the honour to report that an attempt has 
been made by the rebels to blow up this ship, but am happy to 
state did not succeed. 

" At 1 A.M. a torpedo-boat was discovered about 50 vards 
distant, approaching us rapidly on the port quarter from up 
the river. We immediately beat to quarters and slipped the 
chain. In an instant the torpedo was under our port quarter, 
and we could not bring a gun to bear on her. The watch 
being armed at the time, we were enabled to concentrate a 
rapid fire with muskets, revolvers, and pistols down upon her, 
and into what looked like a hatchway, nearly in the centre. 
The rapid firing seemed to stop her progress, and dropping 
about 12 feet astern, in an instant she darted ahead again, and 
at the same time we rang to go ahead, and our propeller, I 
think, must have caught and broke some of her gear, as she 
appeared to be disabled and drifted up river. In a few moments 
they showed a light, at which we fired a 12-pound rifle slu»t. 
She then disappeared, and an armed boat was iminediatelv de- 
spatched to search for and capture her if possible, but returned 
without success. This tori>edo-l)oat was about 25 foet ]oiii>- 
painted lead colour, and in appearance wjis like a ship's In^at 
in the water bottom up. 

" 1 am, sir, very respectfully, your ol)edient servant, 

" II. 0. Patterson, 

" Cai'Tain S. C. Kowax, "Acting Master Coinniaruling. 

"Commanding S.A.H. Squatlron.** 
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Torjkiio Attack on the Ma/Msh. 

••Unitkd Statk.-*' Steamkk U'nKiiJk^ 
"Off Charlestim, S p., Aio-il lOtli, 18^,4. 

**S|R, — I liave to rrixpft tliat last iil^ht, at alMnit 9.45, 
an ol)jc*ct was <lisr<)vi;n*<l l»y Kiisi^n Charles II. Craven, the 
oflicxT of the <lei-k, on the ntarlNianl (piarter, distant atnuit 150 
yards, Avhi<*h (H»rres|M)n<KNl in sha|K* and movements to tht? tor- 
|N.Mlo-lK>at whirh smik the Ilotisatonic. It move<l nipidly up 
a^iinst ti«le till alMjut the mainmast, then turning; stoiMl tlirertly 
for the ship. Knsi^n (*niven o|M*ned fire with musketry ; ln^at 
the poiijf fi»r the crew to asseniMe at (piarters; nin;; ft)ur lielli* 
for the enpne to ^(» ahea<l; o|iene<l fire with the wateh with 
the starlMisird Iwittery, and jrave onlers lor slipping the chain. 
The men rushiMl <|ui(*kly to their quarters; the ship move<l 
ahea<l ; the chain was slipiK^l, and when the object wsis liein^ 
left in the quarter, distant at tlie time atNUit 40 yanls, a round 
shot is sup|H»se<l to have struck it ; at all events, the second shot 
struck in its inuniMliate vicinitv and it was si*t»n n(» nii»re. One 
ronn<l shot was fire«l from each of the s[iar-4hvk puis on the 
starlit Kird si<lc, and the crew were kept at their quarters, while, 
with the hehn hard a-{>ort, the ship kept cruising round the 

S]N>t. 

**The niarin(*s were also stationiMl alon^^ the starlNKinl side, 

where they could u>e their pic<i*s to advanta^*. Signal was 

made tt» the cflfiH^t that ^ninis were ("oniinjr,* as that most likely 

to place the other cniiwrs on their iruanl. • • • 

• ••••••• 

*' I am, sir, very n-sjKN'tfully, your olie<lient servant, 

••J. Dk V\u\, Captain. 

"(ViMMOlMiEK S. y\ ItiiWAK, 

** CV>iiini.iiitliii^ S.A.H. S|iuilrvii.* 

As alnive nicntiniieil, >fvcral tor|ii*«liH|Hi;its had Iii*«'n Imilt at 
Savannah and .M(»hilc: at Sdnia.aJMi. a Havid, tlic St. Patrick^ 
liad licen <'«iin|iirl«*<l dnrin;: tin- fall <if iMil, hut witli eX(i*ptit»n 
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of the attempts described not one of these boats ever left their 
harbour. A David proceeded from Mobile to Navy Cove (near 
Mobile Point) in May, 1864, with the intention of attacking a 
blockade stationed near Sand Island. In the attempt to go 
out the David burst the boiler, one man of the crew was killed 
instantly, the other had his leg broken, andthe boat -was made 
a perfect wreck. 

The want of suitable boilers and engines may be designated 
as the chief reason why torpedo-boat attacks were not more 
frequently made from the Confederate side. To the Federal 
navy, on the other hand, but little opportunity was offered for 
making use of the torpedo in this class of oflfensive operations. 

There is, in fact, but one single instance recorded of the 
Federals having made a torpedo-boat attack. This is the suc- 
cessful attempt of Lieutenant Gushing to destroy the CJonfederate 
ram Albemarle. The daring courage displayed on this occasion 
by Lieutenant Gushing and his party could not but elicit the 
admiration of even his enemies. The attack on the New Iron- 
sides, made by Lieutenant Glassell in Charleston Harbour (Oct. 
6th, 1863), required an intrepedity and courage which show 
that in the Confederate navy, also, men could be found who. 
without hesitation, would volunteer for the most dangreroiLs 
service. But whether these officers and their gallant crews 
would have been willing to trust themselves into any one of the 
submarine-boats built during or since the war is a question which 
we are not at liberty to decide for them. The manoeu^Ting 
under water of a submarine boat on a trial trip is connectotl 
with no more danger than threatens the diver in his divino^- 
bell whilst performing his work on the bottom of a deep channel. 
The case presents quite a different feature, however, when the 
ingenious inventor is called upon to leave the secure harl>our, 
and prove his faith in submarine boats by making an attack on 
the enemy's vessels. 

A swift jolly-boat, rowed with muffled oars, and provideil 
with a self-exploding contact-torpedo, fiistened to the socket of 
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a inovaltle torpc<lo-Bp;ir, 12 feet loiif^r* Hcemi) to be preferable to 
any submarine lN»sit. 

At Mobile, Hevenil row-boatn were built towards tlic clone of 
the war, with the intention of lining tbeni im tor]KMlo-)MKitM 
apiinst the cneuiy*8 idiippin^. They were very Hharp at U>th 
ends, tlat-liottonied, and provided with a deck for protection 
aif^iiuHt musketry. luich Uxit wan arranpnl for four oarsmen ; 
the crew wsis to consist of six men in alL Thev were never 
Uhetl ; yet it apiiesirs that iNKits of this descriptitm mi^ht Ih) 
rendered very servicesible — for instance, sis picket-UMitH, or to 
accom|iany an exjiedition made with the pur|MJse of cutting out 
a vessel, ifec. 

The danger to the crew is, however, still 8o great, and the 
K|iee<l of tlie Inxit so unssitisfactory, es|»ecially if long tlistanceH 
are to lie psisseil, that tlie plan more properly liclongH to the 
claM4 of make-shifts. Americ;in engineem rtnpn're of a t4)r]>cilo- 
bosit to fulfil the following conditions: — 

1. When mibmerged to tlie greatest admissiltle depth, the 
liosit must have a sikxhI of at lesist eleven knots. The gresiter 
the s|)eeil, the less is the danger of lieing ditscovered or lieing 
Htruck by the enemien mitwiles. 

2. The engine must work witlnmt nttise, and no smttke 
Hhould be visible. The latter nuidition it is imiMmble to fultil 
entirely where a stesim-engine is umhI in the Uisit. Ity using 
very g«MMl cosil or [letroluum for fuel, the column of sum »ke may, 
however, lie rendered so light that it is hardly distxTnible at a 
distanci*. 

Hx|ieriments are now lieing made with comprcsned rarUuiic 
aci<l as a motor i»f torpe<lo-lNiait machinery. 

.'t. The iNKit must oliev the rudder. It should not lie verv 
l«ing, an<l have twin-screws. As the Iniat is in (*omi«;iriM»n 
very brosid and is dniwing much water, it in admissible to 
make the diameter of the screws large. 

4. The rrt*w ?*hnuld l^e pr«»tcc*tetl «ig:iinst musketry and the 
fne of light artillery. 
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This is effected by submerging the boat to within 18 inches 
of its deck, and by plating the deck and the sides of the boat 
with iron plates from 1^ to 2^ inches thick. 

The necessity of plating parts of the boat with iron entaik 
the necessity of increasing the dimensions of the boat, and 
boats to the length of 85 feet with a width of 18 feet have been 
built. The deck has two man-holes, the iron-clad pilot-house 
reaches only a few inches above the deck. 

It may be observed here that all officers commanding the 
Monitors which were engaged in the first attack on Fort 
Siunter complained of the limited field of view from the pilot- 
house. The torpedo is attached to a curved w^ooden spar, 
which may be lowered or raised in a vertical plane. The spar 
is curved in order that it may break so soon as the explosion 
occurs, and the direct re-action of the torpedo on the boat thus 
be prevented. 

The torpedo is contact self-exploding, contains a charge of 50 
pounds of powder, and is made of iron ^ inch thick. Friction 
fuzes are used. The materials used in the construction of the 
boat are iron and wood — for the sides and deck 4i-inch oak 
plank. Yentilation is secured below deck by a fan tnrneil by 
the boat's engine. 

An essential point is the motion of the rudder, whicli, tlio 
boat being submerged, must be so arranged tliat no water C5in 
enter. Tins is effected by means of a stuffing-l>ox wliicli is 
attached to the stern-post of the boat, and contains two co*^- 
wheels connected with the tiller. 

The boat's crew consists of from six to eight men. 



(c.) Torpedo Rockets. 

Superior speed will enable wooden vessels in most cases to 
elude the attempts of their iron-clad antagonists to destroy them 
by butting. During the ejirlier part of the North American 
war, two Federal frigates?, the Cwnherlaiul and Congress^ were 



TOKPKIH>-Kf K*R I-m*. 3 1 7 

ffunk in Hampton RckuIh by the ( onfi^ilenitc nun Virifinia 
(late Merrimac). In I{<Ninoke Kivcr, aUi, the nun AUttinarle 
enpip^tnl smxxitwfully wvenil Fetlenil jfini-lMuits. The nnnno 
oeMhfiil attemptM of the Confe<lenite ihi^-Hhip Tciinestite^ in the 
lower \\k\\ of Mobile, Auf^iint r>th, 1S<>4, to make the J/artfonl or 
any other of the Feilenil vewek fei»l the hharpneMH of her prow, 
will, however, npeak for the correirtnesK of thealNive aiwi*rtion. 

Iron-c*la<lH have, in fi^'nenil, not s|ieetl enough to overtake a 
8wift steamer endi^iivourinf^ to avert their blows. This want «»f 
K]ii*e<l n*n<lers the iron-i*la<l also less suitable for U^in^ iisihI hh a 
tor|ii*«l<Klio;it, althcm^h a tor|kiHl(Hirnuip'nient will ivrtainly, in 
nuuiy c:iM*s, a<Ul to the IbrmidableneHs of the nun. 

There is, however, a way in which torju-^loi's may lie sue- 
ccwfully eniploye<l in (*onnei*tion with iron-c*la(ls. 

The latter will sometimes in action lie so ne;ir one another 
that a tor|ie(hKnK.*ket csui esisily lie fircnl fn»ni one vcrt^t*! under 
water so as to strike the other. An example of this cLum was 
prcf^'utcNl (luring the action lietwi>i*n the Virginia ami tlie 
Monitor in Hampton IIikuIs on the day after the fonner luul 
ilcistroytNl the Ciunlnrlaml an<l foni/re^. The two vea**'ls hiy 
within a few yanls of e:ich other* neither U*in^ able to |ieni^ 
Irate the annour of the other with shot. Here a t4ir|ii*«ltH 
rocket mi^ht have Ihn^u succe!««fully employe^!, and it in 
pn>l<ible that similar c:im*s will not uufn^piently <Kvur. 

It is evident that tor|ii*«hKnN*kets aui lie usetl with certiiinty 
of hUct^vt* only at very short nuifreis. 

Sevenil ap|>anitus for firing such nickets Iwive U-en pro- 
poM*«l in Anieriira and in Kn^Iand ; but tlii*Mi\ as Udon^^inf;^ 
Htrictlv tfi the «letails of naval warfares «1^ i^ot come within tlio 
limits of this tn*sitise. 
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C.-METHODS FOR LIGHllNG-UP CHANNELS, 



CHAPTER XX. 

Methods for Ligluing-up Channels and Water-apprcdclie^. 

The importance of establishing a good system of lighting-wp 
channels and water-approaches has been briefly referred to in 
a previous chapter. By means of their calciiim-lig'bt, tlie 
Federals were enabled to continue, during even dark night**, 
the bombardment of Fort Sumter and Battery Wagner, render- 
ing communication with these points an undertaking not 
without danger. 

Confederate artillerymen in the batteries at Port ITiidson 
were enabled by the light of piles of wood, set on fire on the 
right bank of the Mississippi River, to point their guns with 
some accuracy on the vessels of Admiral Farragut's squadron 
attempting to force the passage under cover of night. 

Several instances are recorded in which the intended sur- 
prise of a detached work was changed into a hasty retreat by 
a timely discovery of the boats, wliioh, under cover of a dark 
night, approaching the work, suddenly found themselves within 
an illuminated circle, and exjx)sed to the well-directed fire Ky{ 
the battery which they liad intended to surprise. 

The Federal scouts, according to official rei)orts, alnn>it 
nightly approached the obstructions placed l)etween Forts 
Sumter and Moultrie. One of them was even l)old enoiinrj^ x^ 
cut the hawsers of the rojxi-obstructions, an<l after carrit^l as 
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iiuinv a8 twcntv biiovrt Uwk an tn>pliu*M to the Fcileml fleet. 
• • • I 

With an apiKinitiiH for h'^htiii^-up the channel l^etwivn tlie 
two fortH, sueh attempts would have Un^n n.*n<len*<l ini|MiKhiMe. 

In Mi»hile I^siy, the Fnlenil pirket-lNHitM are knciwn to have 
approaeheil the wharven of FortM Morpin and (tainen, and on 
one ocesiHion csune very near nei/inf; and nirryinf^ off the 
Hentrv statione<l at the verv fiK>t of Fort (iainiv. 

After Admiral Farrapit had fon-iHl the |):u«<:ip» hy Fort 
Morpin, then' InkUs wm* ninstantly hovrriii|^ aUiut the up]H*r 
oliht met ions at ni^rht.* 

It is (^viileiity then, that it is of H|NN*ial im|M)rtano^ to have 
a pnmI nii*th(Ml of li^htin;r-up (*hannt*l and water-appniarhfs 
|iartirularly where di»taehe<l works are ex|M»MNl to a MnMm dufh 
of the enemy, or where there an* pijw defendinl only hy t«»r- 
|ie<l<n.'s, esjHH'ially if tht-y )»•• to In* lire<l fn»ni shon.». 

Fires huilt on Hats or piles, suitahly provii|«Ml with a surt «>f 
firi*-placv, made of i»rirk or elay, or larp* fin-s li^htiNl tin the 
l«ink of a channel op]Mi!«ite the shon'-Uittt-ry, will, in many 
c;iM's« U* exivllent make-shifts when (MrrumMano'94 prcv«*nt tla* 
applimtionnf :i U'tter meth<Ml for li|rhtin|r-np water-appHKirlant. 
Kx<*flli*nt as tlwy may U» in esise of emrrp^nry, the juilicioUM 

* 1. An uririiii»}ifil im«i^l»1, t)i«* /'Atritir, liiul Urn Mink Jiinn,: tht- ni^litfif Aii;pul 
H>'.), i<i t-lmu* a pip iliiotvin«i ricir thr »(«lh"«*aftt ounirr of tlir liitr uf olMitriii li<>ti«, 
iluUiil wlxut 17i«> }ah{i ir*'iu tt.« lUttrn** (ilwl !«^i airl M*li.l««h, aii'l mitliin rnmy 
iBfi.v iif tlifir i^unt. Ihirin^ !).• i.:^)it "f An.'t|«( II *r.', a •iii|«irti ri|*|i«itiO ftttnu-lol 
Ihr Alii nth iti «if i\tv ('•■nfoii rxtr |fcktt-la«U vtathiCMvi Mmr, I'Ut UimiIc, uf tlir«p ••iNtnic* 
ti«iii« ; at •LiyKri-.ik. it »ju f>>tii»<l tliJit tl.f K<«!trat« h.vi at(rm|ittU tu bluti U]* the 
/'Atfnix, an attmipt in whirfi tliry ha*! ]«rtul!\ «n«^ir«-<ii*|. 

.. Thr nttraaity of luital-lr incar.i fnr luhting up a rdaitnrl wiil l«* nrn n.ufi* 
clmrlr •inmii l.v tin* fullowin.* : -'I ii*- jar !• 't ••■rn tn tl.it U:*v **( iil«trur!i. ri« f-«r tlir 
|«aani^ in anil mit uf Ailniiral Itiir).af.an't l.ttir Aii'iAlri'n tuul U«n rU«r«| <)iirini; tli« 
niglit nf Ati«;ii>t iith by «nkin2 arTtfial liata (aJwftya Im M in mulniMi) kutlr<l »iih 
bru'ka. h «iaA, t.«*«riir, lintnc^l ai)%iM^>lc sn a(i{lit^>n X*» •tm\^i\^n tU- ilrfttK^ i*f tlin 
fwnl liy fiiff|«»!>««, atnl I^nitif.axit lUnirtt (tli«- ftam*- «An-» |<Tf..ni»ly fiKtitn«io!) vaa 
cW«|«t<-l»nl ill a tkifT «ith tmi ni«D at*ii a i.timlT Mf ti.r|«*i<«^ 1> r i)i.« |«irja«r He 
ha*l nt»t {AMMsl t\i*' iTip, ai.<l »»• **■ »it ti l»-^n fUntin/ iK*- l..f;«^!'«^. »li«ij l#^ waa 
•u«Mi-i.M I.j:;»': >i\ \ti iif.kti'iviti )»*f. »•-■! i-fi at)«««rin^. U .ri.* r^ttv'''**' a»<'t*ift*lrniir, 
Untfi KiMiw-U n.ail«* Uat !•• a itrnf.;:!? Ukai.tM^I Ko'.i ral nittrr, aii«l fakMi in tnw 
llajitil) thr>«iii^ li « !i»'{fl^! ■ 1 ••«« rU««il. t<r 'h%r \. n.ii 1: :.;■ * r l>«t. m}.- t, • j ;«'rl'.:i« 'y 
the <'i4»(nlfra!r |4fkr(-tn,; finttftyin imtii*' up. o-nini«tionl fir t.;;, arni ttii* K^lrfmla, 
(raring ca|4urr, al«f»'t«4kol tticir |4i<r af»il rrtn«ir«l. 
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engineer, in maturing his plan for coast-defences, will provide 
a more satisfactory and more economical method for lightinjr- 
up the channels and approaches which are defended by hi« 
shore-batteries and obstructions. 

Among the many excellent apparatus for sig'nal-lighta ami 
lighthouses, or for lighting-up apparatus, which were exhibited 
at the Paris Exhibition of 1867, the following would appear 
the most suitable for war purposes : — 

1. The Apparatus exhibited by the Austrian War Department. 
The light used is the Druramond-light. As reflector sen'e 
a concave mirror, which has a diameter of 4 feet by a deptl 
of 3 feet. This mirror is said to have 
been constructed by Professor Petzwall 
in Vienna, with a peculiar curvature. 
the object being to prevent darl 
streaks in the cone of light, Th< 
lime, enclosed in a tube, is placed it 
the focus as a support that may l^ 
moved by the hand. The oxy-hydrogei 
current is blown from tlic fr<nit on iln 
lime, so that its part facing the mirr-': 
emits no light. 

It is evident that by tliis arrange 
ment that part of the refleftur om 
taincd within the platie of the jjarn 
meter does not all come iiit<i i»hiv 
The degree of divergence of the ct>iii 
of rays proceeding from the lime an* 
passing out of the front opening of th. 
mirror will thus dei>end on the size o 
tlic ■^ a, bf c. To avoid this divergence, a Fresnel lens is platti 
in front of the lime, by which the diverging rays are refraclc 
parallel. The reflector is capable of a liorizontal and verticji 
movement. 




MKI'ilOliS KOK M(;ilTIN(;-l P r|IANNKI>. 1121 

Till* biirniT miisists of a lim.ss tilU\ tliaf iiiav U* liiovitl liy 
hand. Tlu' rxtriiuitv nf tin* liiiriirr is of inui, aii<l lias a Uin^ 
of [ lii.tii. TIh* Uliinii nf tin* *rA^'^ tak«*s |ilaii* >4iiur\vhat far 
within the tiiU*. (\»n(|iirtiii;r pifN's •» iii.iii. in thirkncNS, arr 
UMvl,4*xiM*rinH*nts havinir ^hown tliat fhi*^* tiiU's arr rajKiliIr of 
Mandin;^ ^hr pn-KMin'. Tin* two ;r;»«*"i (ox\ "r^-n anil h\«lrop«fi) 
an* n>nlain(Nl in i*op|N'r cvh'ndrrs, which havr Ut-n Miliniitft*«I 
to a jiri'ssun» of twrnty afnio^^phtTrN. Thi» pix-"» an* <*«in(|rnM-«l 
hv means of fon*r-|>inn|H till thrv havr an «*laHti(*iiv 4M|nal 
to 4*i;rlit atniosjihcn*^. Tliis ]»ri*s>iin* \> infanun**! hv niaiio- 
nirtrrs. Till' ll«»w of tlir pis is n*;;ulat«Ml hy t*o(*ks, wliirh an* 
nianapNl liy liand. 

Thr man a|>|N)int4*«I to this M*rvi<t* mu>t an|uiri' hy pnM'tiit* 
thr iMNi'SKiry hkill in rrtfulatin;: thr tlow of pis. 

(>hvioiisly« for a ltin;rH*ontinii<*«l illiiminafii>n, M*v«*ral riN-^^iH 
tarlt*s arr rr4|iiirr4|. In onirr to avoid inti*rriiption, thr 
(*ondurtin;r tnU's fork at tlii*ir lowrr r\tn*mitii*s and thus 
a frr>li rvlindt*r ran U* attarhnl, whiUt thron«* that is in ilm* is 
htill at work. 

Sdf-artin;r p*>-n*j^ulat«»rs havr U*«*n attrm|»trd, hut hithrrto 
in vain. 

Thr ap]i:initns is Kiitl to |irtMlii(*r pmmI illumination to a 
distann* of trom .*»000 f«*««t to lOOtl ft-rt, hut tin* prr^^iirr must 
not In* Irss than tivt* atmosphrn*s. Tin* h|i:io* wril illuminatril 
is Kiiil to havr hail a wiilth of aUmt I U^ vanU. 

Till* wrij^ht of till* wlioli* a|»|i:ir.itns, leaving out th«* mn* 
drnM*r and pis-a|i|i:iratiis, is r-«timat«H| at fr*im 12 rwt. to 
I I rwt. 

Thr i*:ili'iiim-li;:ht ha-> thr |Hi'iiliarity that it li;:-ht*« onl\ on 
onr sidi*. iianirlv.oii that on whirh thr -itri'am of pi*, j^ ihrown 
on thr lini«'. 

Thr If Vi'r«4' ^idr of thr pii^ir of lim«\ whirli iH at Ira^t halt* 
an-ilirh thirk, U^-(imr« rr«l-h<'t. Whril that nJiIi* iif fh«' limr on 

whirh tin* pi- i- tliroun i- tMrh«'«l tii\^aid- iLf irr«»iind t«» U» 
ilhiminalt^l. it i<« im-ii-<«<iI'\ !•• Iia\(- a \*i\ ih^i-p |i.iraUi|ic 
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mirror, in order to reflect at lea«t a part of the rays parallel, 
and all that part of the parabolic mirror which is lying behinJ 
the lime is entirely without effect. Without the lens placed in 
front of the lime, the Austrian apparatus would have much less 
effect. 

The more proper mode would seem to be to turn the dark 
side of the lime towards the ground, that is, to throw the 
stream of gas from the direction of the reflector on the lime. 
But then a parabolic mirror is needed, which contains little 
more than that part of the paraboloid which lies behind the 
plane of the parameter, that is, a plane mirror. 

Such mirrors, properly constructed and with a suflBcientlv 
large diameter — say three feet — are certainly very expensive, 
because the difficulty of construction mainly increases witli tlie 
focal distance of the parabola. 

The first-mentioned peculiarity of the calcium Kght, namely, 
that it lights only in one direction, is an absolute disadvantage 
in comparison with other illuminators, even though the^jo 
exhibit no greater intensity when measured by the photometer. 

A second defect is, that the effect is essentially dependent on 
the volume of gas and the pressure imder which it is thrown 
on the lime. 

The Americans have given their gases an elasticity ^^i 
thirty atmospheres. Tlic Austrians admit that no satisfactorv 
effect is produced with a pressure of less than five atlnospllelv^^. 
And even with this inconsiderable pressure, and a very small 
aperture, they consumed per hour twenty-five cubic feet of 
oxygen, and double the quantity of hydrogen. It then follows 
that a very large quantity of gas must Ih) kept on hand. 
When the gas is forced out of india-rubl^er bags by niecliani(.*;d 
pressure, several burners are required, in order to c<.)xnitor- 
balance the coni])aratively weak pressure which the ba^s will 
l)ear. The consmnption of gas will not be less. 

A considerable luunber of l>a,!L;-s are, therefore, re([uiretl. If 
instead of these, metallic holders and condensed gas are xisotl. 
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wliirh will lie iiioiv rlVrrtlw, tlinv nr Iniir wts will sulliiv. 
Hut, nil the otlirr hand, /rasnitK^tors ainl laiyc india-niMt*!* 
luill<Njiis will Im* I'l'ipiinil to colKrt llif |iif|iar('<l ^a^, aiul alM) 
c(>n(k*iisi.'rs to ioi'(M.* it into the inrtallic hoMiTs. 

If Wi* consider, in addition, the n|Ually indi>{>ins;iMe api^i- 
ratus lor the iiiakiii;^ and |Miriiyin;^ the ;raN the iim* of whieli 
iXMjuires iinieh atti'Ution, w*? shall then have a M^vy eonipli- 
cated arran^tMnent, many of whosi* parts must U* in immediate 
proximity with the li;rhtin;r a]»paratiis, sinei' lt>n.LC ;ras-tulieM 
are impraetieahle, and, if juaetieaMe, wonld wt»rk hailly. 

77/6' LinieMiiht of Otptain Frank liulton. 
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The e\hiliit«d apparatus is m»»re esin-eially inti*nile«i for 
^i;^llal purjM»H*s; the manner in whit-h iIm» liiiu^-liirht is pn»- 
diKVil is, liowTVfr, so simjde, that tlu* prineipK* invol\«i| mi;^ht 
also lie applietl to the pMrjMiM' of li;rhtiii;^-up eliaiilicls and 
water-approaches. The applirahility of tlu* ap|»;iratiis to similar 
pnr|M»<*^ has, in fact, U-rn jiroveil l»y tin* siitisfartory results 
of e.\|N*rimt*nts niaih' with an a|»|*aratus of larp-r sizf than tin* 
one exhihito«L in which a n^llector twt» f«vt in diameter was 

Pulverized linir* is fiirmnl into c\lihih*rH 1.^ inch loii;r 

• TIm- iiri|«i:.ili.in iil tlio j-uUir./ol l.in- is a Kir\t, ^fcliuh l«iiiii.« ti» Mr. Ji Kii 
Wada-r, Nii. 11, N"riii4:iii'"..->«riar*', I^i.>!<>ii, »1.«' is llu iiiAcr ul' C.ij !.iiu IV^tutri 
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and 1 inch in diameter. One end of a cylinder is held in a 
case, the other end is almost in contact with a flame of alcohol, 
which is fed by three wicks. Through this flame a stream 
of pure oxygen is blown on the lime. The aperture of the 
burner is hardly -J- m.m. in diameter. The oxygen is contained 
in an india-rubber bag of about four cubic feet capacity. The 
whole arrangement is exceedingly simple and practical. All 
utensils and materials, those needed for the preparation of the 
gas included, can be packed into a box of about six cubic feet 
capacity. 



b 



Mr. R, Sabine s Light (^Petroleum and Oxygen). 

During the late North American war, vessels were often 
under the necessity of effecting an entrance into the mouths of 
rivers or inlets where there either never had been any light- 
houses or where they had been destroyed. 

An officer of the United States' navy, having a lens- 
^ -f ^ ■ ^ ,1 apparatus on board of his 

vessel, fell upon the idea of 
using it in connection with a 
petroleum light as a nieiins 
of illumination. In order to 
intensify the light, he intn>- 
duced a stream of atniasj>heric 
air. 

Later, instead of atnK>- 
splieric air, pure oxygen was 
used ; it is forced through the 
ignited vapour of l>oilinf]^ jk^ 
) troloum. Very satisfactory 
results are said to have l)oen 
obtained with this light. 
The apparatus is exceedingly simple : a double burner (rf) 
connects by means of the interior tnl)e (a) with an india-riil»l>iT 
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lisip^ o>ntaiiiiiig tlie oxyp.'!!; I»y iiRniiiH of the tiilve (/>) tliu 
iMiriier is coniie<*te<l with the boiler (c) in which the iietnileiiiii 
is he;ite«l. Tul>e (a) h:is an af^erture of * nuu. ; tulie (//) an 
a|N.*rture of |m.ui. 

The simplicity of the apparatus will strongly recommend it 
to the attention of military enpneers. 

EUctric Litjht. 

The electric lifirhty Iteyond doubt, surjKUvcH all other lights 
in inteiisitv, but also in cxistliness. On Iieacons. eli*ctricitv an 
an illuminating {Miwer Wiis first employe«l in 1857, when the 
Trinity House CoriMiration established the first electric light 
at rN»uth Foreland. In 1H(»2, a sci*i»nd light w;is, by the Kune 
('orjNir.itiony (*stabIisluHl at Dungene»«s which, in iHliS, was 
fiiIlow«*<l by the lights establishe^l by the (*oni|Kignied*Alliani\% 
at Havre, at OlesKi, and on iNNinl the yacht Priiicis Sajtol»\^n. 

In nearly all the arrangements, the sourtv of illumination 
is the U*autiful arc of light (Faraday *s arc) which htrctchoi 
lit*twt'en the c;irlK»n-|N»ints plai*e«l at the |Niles. 

As a c(»n.Ntant transference of chart*««il from one {Mde to the 
other is taking plaiv, a change* in tluMliMancv lietween the two 
e;irlM»ns will lie the ctiiiMN|ueiKv, without H>nie arningi-ment 
bv which thev are kt*i»t at tin* distaiiiv which will »<t*ure the 
higli«-st intensity, the pn>|it*r i-olour, anil the imwA |>erfect 

steatlilie.spk of I he light. 

On th«* want <>f st«*:idint*!«, which ni«ults from the slighttwt 
changt* in tin* iliManee lietw«*en th«* two (*:irlH»ns, li:is lii*en hen*- 
tiil'ore UlmnI mil* iif flu* main «>bje«'tiiins to applying t^h^ctrieity 
SIS an illuhiinating |Mi\ver. This ilifli(*ully ha>, however, Ui*n 
m<M hUo*«-^tuIlv oven*«>m«' bv M4?««rs. Foumult antl I>uIhim|*s 
ailinirablf ri-^riilatiir, anil by the u.*4* of the mrU»ns pre|Kin^l 
by the ri*m|».ignie «l*Alliaiiee ; and, aceviplingly, m<M of the 
n^tMitly oin.xtiih'teil lighihoiiM.^ anr [ir«i\iiii^l with elivtric 
light. 
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Moreover, it is evident that for military purpoees such 
perfect steadineas and unifonmty of light are not required, ita 
are demanded in an apparatus for warning ships of danger, 
or in. delicate optical experiments. An occasional flash is ull 
that is needed for lighting channels and water-approaches. It 
would seem, therefore, that so delicate an apparatus as Messrs. 
Foucault and Dubosq's regulator is not absolutely necessar^^ 
and that the carbons prepared by the Compagnie d' Alliance and 
a simple micrometer-apparatus are amply sufficient. 

For military purposes, that apparatus must be regarded as 
the most desirable which combines the greatest intensity in 
the current with the utmost compactness. Between acid 
lotteries and magneto-electric machines, it is difficult to pro- 
nounce with decision. The Trinity House Corporation and 
the Compagnie d' Alliance have given the preference to the 
latter. The first cost-price of acid batteries may be less than 
that of the magneto-electric machine, but they require great 
attention to ensure safety and regularity, and the expense for 
keeping them in working order is considerable. Similar con- 
siderations, to which may be added the great compactue^ of 
the apparatus, would induce us to select these also for military 
purposes. Special attention is due to the inveutions of ]Mr. AV. 
Ladd, of London, and of Dr. Siemens, of Berlin. 
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